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 *AARITHMETIC is che art of reckoning, comput- 
ing and calculating by number, the method of ma- 
naging, and caſting up of accounts by figures. 
| 1 As the ſubject of this ſcience i is number, ſo the 
fs purpoſes . it ſerves, and the ends to which it 1s applied FS 
are numerous, its advantages many, and its uſes exten- 
| five. For as number is connected with every thing | 
| we do, or are converſant, about, ſo an acquaintance 
with the art of numbering, . is on that account high- 
ly neceſſary to people of every calling and denomina- 
tion, whether men of letters or buſineſs. The mer- 
chant and mechailiic, the landholder and ſea· trader, 
the lawyer and warrior, the Phyſician and philoſo- 
pher, and even the divine derive advantage from it: 
But eſpecially in every practical part of the mathema- 
tics, and ſcience depending upon them, in naviga - 
tion and architecture, in geography and aſtronomy, 
and other parts of natural philoſophy, thoſe amuſing 
and intereſting ſtudies, the knowledge of figuring is 
an indiſpenſible requiſite. Arithmetic may therefore 
| be conſidered as an introduction to theſe ſciences, and 
. ſtudies of * without which 3, une 
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rainable, and impraQticable, and PEA the aid 5 
whith, wany valuable, pricey in ſome of them, 
This . e. in 1 * a regard, diſplays 
aà wide field wherein to exerciſe the facultics of youth,".. - 
{nod nn ie ue wk ul reign hls cots, | 
it might be doubtful when we ſhould reach the goal; 
were we to be proficients in every branch of the art 
of figuring, : and maſters of 9 ſcience with which 
it Is intimately. connected. But what commonly 
writers on this ſubject conſider as arithmetic, com- 
3 only the reduction of coins, finding the 
price af goods, intereſt of money, or whatever be- 
| Tongs to bargaining among men of buſineſs, and per- 
1 ſomething « of menſuration ; but this rather re- 
e a treatiſe by | itſelf, at leaſt, the intended ſize. , 
the preſent. volume, does not admit * up. 
ein thar part of the heck. ; e : 
As the univerſal uſefulneſs of arithmetic i is conſpicu-. 
© ous, ſo its antiquity muſt undoubtedly be very great; 
for wherever trade and merchandize took place, in 
any conſiderable degree, ſomething. of that art muſt 
ſoon naturally have followed; 3, on this account, the 
Arabians are faid to have been the firſt inventors of 
it, and the ingenious in ſucceeding ages, through 
every civilized and trading nation, have gradually 
i i and made new diſcoveries in it; perhaps 
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che improvements of later ages, and the perfectib 
is now arrived at, yet ſufficiently ſhews it, even then, 
to have been long paſt its infancy. 


en E E 4 0 K v 
as much in our own country as any other, where it 
muſt alſo be of conſiderable long ſtanding, for in dl 

5 very old authors, ſtill extant, we find great advances 
made, not only in the uſeful, but alſo in the curious 
parts of the ſcience; and which, though far ſhort of 


The early writers on this fubject, well sia the 


ignorance of the world, and the confined progreſs of 


5 learning in their times, were obliged to 38 minute⸗ 
ty on the firſt rudiments of the ſcience, And to be 


very full, and particular, on every ſmall, and moſt 


trifling circumſtance, conforming to the capacity of 


their readers; and they were to be commended in 


thus adapting their inſtructions to ſuch as were deſti- 


| now that the art is become ſo common, as in a great : 


tute of other helps; teachers, at that time, very pro- ; 


bably, being rarely to be met with, except in great 
cities, and the moſt populous parts of à country. But 


_ meaſure to be underſtood. by the generality of man- 


kind, and when there are few, even of the vulgar;: 


but who know ſomething of it, I think modern wri- 
ters might ſpare filling up, three parts in. four of 
their work with ſchool boys prattle, and ſuch weak, 


| and ſhallow aſſertions, as are ridiculous to be put in 
8 ET It is now aus to demonſtrate that 


Bo... 5 | numbers, added to the leffer, will make the 


1 - remarks might be excuſcable, or neceſ. 

6 . 1 ation, 1 none; obs 
; | by 5 5 „and confiderec as lumber, being ſuited. —_ |. 
"ow > cannot be ſuppoſed to F | 

* > as have-made any proficien- 
We ificant to bear a 5 | 
_ mer ages, men were come to years 
5 5 befor they entered upon this brat * | 
off books might be more 
eerries is than in our times, when they are boys 

2 BD 5 who apply to it; "theſe never learn the firſt principles | 

ction, and imitation. | {2 


which they can never. bee 


BE. — underſtood; 5 'the reaſons of things make * | | 
> there are many „ 

* if Slot 1 have Enowh make good pro ciency in ſuch | 1 
E | ; EE ; on. WR no- 6 AE could have ny, ef | 
= ons, in dhe — bling - . 
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waſte paper, from which no profit can be-reaped, and ; ; 
fo fave room to furniſh him with ſomething more 993 | 
Fg Fa tantial, and of greater utility, by a careful pe- 2 
OO uk of which, he may reaſonably expect ſome benefit. =—_ 
5 * is e by ſome, that this ſubject is now ex- 
apable of no further improvement, as * 
ſeveral ern productions ſeem to be little elſe tan 
nfcripts-of one another, or of their predeceſſors. in 
the fame line x but the contrary will be eyinced i the”, r 
preſent performance, where there is both” ſomething - N 
new; and ſomething done in a manner different from 
all preceding authors, and ſuch an aſſemblage of quei. 
tions and examples as never appeared before: and + a 
theſe ngt picked out of other publications, but newly. oo 7 ö 


2 — 


coined from the mint, (no doubt there are imitations, = 


which could not be avoided,) and ſuch as will exerciſe. s . 
the faculties, and entertain the fancy at the ſame tim; ;. 1 3 
which 1 find to have a good effect in the inſtructing of ä 
youth; for when no queſtions are propoſed, but ſuch = 
as are common in real buſineſs, a learyer) is apt to - 
weary of them, being more delighted with De > 
that is diverting, and which never fails, in this caſe, . 3 1 
to be inſtructive alſo; for when a boy has been ac = 
' cuſtomed'to reſolve puzaling and amuſing e 3 

ſuch as are connected with the real occurences of life 1 
become 
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PRE 7 5 


trery vntreme; no leſs foreign to the purpoſe, deing — 
_'a geometrical way of reaſoning ; for upon arithmeti . 
5 cal principles, the Rule of Three may be accounted 
for in the moſt ſimple and intelligible manner; by the 
living voice, ſo as to be eaſily underſtood ; whereas, to 
 harangue upon ſemilituder of Rutiot, and ntuaf habi- 
men, would not ſerve to inform, but to ſtupify chile 
dren learning the firſt principles of Arithmericy and 
- ought therefore altogether to be omitted tin a boy 
has peruſed ſomething of the Elements of Ge 0 
and his kasten and other faculties, are become 5 


metry, 


mature, and ſuſceptible of ſuch demonſtrations. 


When an amuſing or intricate queſtion is 3 IE ht 
ed, I generally give a direction how it may be reſol. 
ved, and which, though conciſe, will be ſufficient to 5 8 
ſuch as have properly exerciſed themſelves in leſs per-- 5; 

plexed examples, and by degrees have accuſtomed 


themſelyes to a cloſe way of thinking on the ſubject: 


And leſt ſome of thoſe that are not illuſtrated i in t this 


* : 


manner, ſhould prove hard for a 16arner, or even 
ſome teachers, I have ſelected thoſe I thought any how 
difficult, and given a ſhort expoſition of them, in an 
By, Appendix, ſubjoined to the arithmetical part, with 
references by the chapter, and number of the exam.-. 
ple: In this place alſo I inſert a long train of what 1 
call Yun at Random, to which I give only the an- 
ſwers; for theſe having occurred, after the manuſcript - 
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are to be conſidered 'AS fupernumerary 
, to the book: They will ſerve to aig N amuſe 


Jeſt fo far as my. acquaintance: 


2 part, and giving a multiplicity of. exam ples, Which 


- 


1 Too es throw a more ſtriking light upon the 


Were 


TY -" firſt that occurred. cu ed. | © There are many, and mulmberleſs 


ionals, and it might require . 
- Yolume, to expatiate upon them at large; many cu- 


| 3 ah diſcoveries, I am certain, may be made in them, | 
3 * and of theſe I have given ſeveral inſtances, Which 
BY ©. 1 be pretty e alily comprehended, as ſet | 5 
5 but which coſt me inexpreſſible pains, and expence of 
3 3 | time and labour; ne thing I had in view, (which 


3 275 the applying them to the reſolution of the pigher - 


2d adfetted 2 I have not been able to accom 
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chbſe of more . and 
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=] | itſe f, though otherv 101g! | | 
trifling, which I am-unwilling to believe this perform: 


o be original, which is a 


Aànce to be; and am not without hopes, that, after 
peruſal, 1 | I, in ſome. meaſure, concur || 


with me in their ſentiments concerning it | 
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05 Troy — ha 24 grains = 1 Ti, eder Wnt 
: * I | 2 0. 1 . 100 5 
1 ecaries Meigbt. 20 grains = =-1-icruple, 3 ſcru- 
. = cine 19 0% 8s 5 
„„ 2 
Avoirdupois Weight the greater. 28 unds = 1 quar- „ 
ter, ee Th Ex gh. 20 Ct. = = "+ L208 | 
1 ton. 1 
| Avoirdupois Weight the 3 7 1 6 Grams = 31 ounce, 16 = 
_. ounces 5 1 pound, 14 Ib. I ſtone. „ 
| * a 5 — 2 cloves ; flame, 9h 
ones It DT = 1 weigh, hd weighs — 
__'= ack, 12 facks S I laſt. 
Dutch 4». 16 drops = 8 oe. 2 es th 16 Tb. 


Sach Tron Weight... The . as. the Dutch ; but 
„ 24 03. in the pound in this place, though different 'S 
in other counties. 1 
Cloth Meaſure. 4 nails SI quarter, 4 qrs. = 1 yard, | E 
Dry Meg or, 4 nails = 1 qr. 4 q rs. =1ell Scotch. g. 
eaſure, Engliſh. 8 pints = 1 gallon, 2 galloss 
= 1 peck, 4 pecks = 1 buſhel, 4 buſhels = i com. 
2coolnbs = 1 quarter, qrs. = 1 w PM * 5 
| — . . 3 5 55 | = 
Liquid Meaſure. 231 ſolid inches = 1 on, 6 =" 
lons = ne. 2 hhds. = 1 = * 25 „ 
tun, wine meaſure; and 282 inches = 1 gallon, 8+ 13 
gallons = <>" rin, : 2 f rkins = 1 Kilderkin, 2 Kl. 5 c 
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© Liquid 


# 


—— — — 


3 | | 3 rds a pole, 40 pole: MW | 
_— 2 1 e; Ni Jy 36 ells = 1 8 

©, TS ST rood, 41 = I Acre, te = 7 

ds = 1 minute, 60 minutes =; 


or four, thus':t; a | ' 
are Rated . be i | 


* E dert nuten 


SN — 
** ö : at 


ve 


: 4 
* # = 
= « 
4.4 > £ of # ” 
* > * 
oy * 
4 n - 83 1 4 
ky 8 5 
+ A 
5 
8 - he 6 1 A on 6% s 


£ 
þ 22 1 3 
„ 22 5 
% % vs 3 0 
$ : wb, 
* , $01 9 x on 


Co ion of the Common Rules. i © 
Taz NUMERATIC BLE £9 
HE NU NATION TA NE 
| „„ i C ; 
8 Ee 3 ²˙·¹³ 4 
q — * 3 . I 5 * p 5 * . 
= 88 — 8 8 2 © 2 * 3 ES, 
388 SAS 3 . 
8 >) | SS 0D 3 — g 
3 8 8 8 559 
3 8 8 5 81 BE a 
Qu U Mes UL”, 
nE HES = 5 
46 3.3 7/4. 9 2 6 7 35 . 


lf we have occaſionꝰ to read a longer line than the 6 
above, we can fay, Trillions, Q Mons, Quintil- 
hons, Sextillions, he ... 8 


1 KZS 
E © * 
1. {4 
"4 4 2 * - 
* 2 ＋ Ye * 
WE: 4 hp 
5 2 


, - 1 4 X a2 
N 1 * 


* „ * 


MON RULES. 


4 4 
4 l 
. 
- * 2 
= 4 #: * 
* 
% 
F. 
L ˖ 
N 
. 
i 
v 
” % 
g 1 8 
4 : 
, 
PS 
a 
o 5 of 
1 
3 . 
_ 
* 
* 
- . 
4 
- 
- 


at 1500 Logs to » © 
. 8o.yards velvet, at 188. $4 72 — 5 5 
2 EASY | ; at | 8 34. ; 1 Y | -2 x 79 : | 
-bo-doz. buttons, at 18. Toth be 


4 


e 


* 
nr 
: 
* 
*5 
| 
— 
3 a : 1 
2 
. > 
= # 
1 
f ” 
* 
+ 
S 
* 
mn 
. 
” 
” 
- 
* 
” — 
. 
. 
a 
2 
* 
1 
” 
5 
* 
- 
: 
_ DA 
- 2 
i 
. 


nn - 
, * 
by oF ; 
* Fe 
LF 7 
5 5 
& p ms 2 


e 
7 83 


th rk 


9 8 5 55 
8 2 


4* : 
"4a 1 bs 1 1 2 7 
* 5 > : 5 5 


: Ws — — oi 1 
| ; 8 - iy o 
> 1 * , + 
bl 8 4 | 
i223 * 7 
2 5 ; : 
0 * 
£F: 0 * 
24 * 4 n 
3 6 1 
Fe * i : | 
NY 4 * f 
1 We 
* "EO 
: ww 6 "2 
* | | | 
5 ; 7 * ww, * * 
7 : 
. ”- „ I ; 


& | ; i 5 : 
37 i 13 

1 b = * Pt | 
N 2 — — 4 


ä » 
* 2 
— 
- 
— 
. 
1 » 
* ” 
1 
. 
8 - 


* 


*. * 2 £ 

* 8 £ T4: 
4 * 5 4 . 
>11 1 1 

* ; 


- 


* > : * 1 ” * £ 
* 5 ; 4 we 25 iD, -; 5 £ 85 8 ; : A 
Dis Eg 46724 5 ng 
7 . Ts $ 7 
N (es ON 8 
of bk y El ß 
Fo 1 . - 


. 


0 
2 7 
n 2 


: 22 2 18 "1 


* et 


Bought © SW 6 +1714 
1 694 13 TE IKE © 3 0 is. 


N 


Saban 


Meh * FE C . * oh 4 * 
- N 
4 7 yy pF" 


— —— x 


ke, 700 — 
. . 
1 x 
, . +4 4 * 
SAP N 5 , " 
12 14 19 „ 


ST 6 22 13 336 


E Unſold 1 40 14 21 „„ TT Non | 
] _ . 3 : ; . 2 | . TY " $3, Ge 
'S. | 5 | . S 9 240 * a : 
1 Sauwdtraction is owes by ac e remainder to. 
8 - * 
1 the ſubtrahend, and the ſum i is equal to the minu * 
k 4 S : | A fl] ; : A 
8 Nos bo = I : 55 way 1 / x v ; D : * « , 25 5 25 . , a 
5 RF . a £4 
| " 3˙. Or MULTIPLICATION. 1 
0 8 
g - g 5 1 
0 4 2 
7 bs . 
; TY 1 * 2 bb 3 
k IS ; at * a "ak. | 
- - A * 
8 
— e y Ne * 
2 | Eur 
8 ES 2 
Os PIT N 
4 TY; 
3 | , OTE 
5 * Fo 5 ates 2 8 ' g 45 
„ E j 2 N * f 2 
| ere 5 | 
v7 ? n ; Fir Fs 15 Cx ae? * . * * 5 She ; 


I 
o 


CC number is ultiplied 1 Ae ro, 3 
| annexing I, 25 or 3 ciphers ee, 2 
To multiply by a r 9%. annex 2 cipher fort 
5 every 9, e ea the 2:5 7 Ow Thus 2468 
_ by. 999, or 9999, ma th! multiplied thus: 


& «Oboe Þ 


bs X 
. 13 * 7 * 
= g 1 Ns * * 
7 ” . of * 
73 L « 
s ** 
* 8 3 . 
8 7 . Th 
* * £ 
* i $ 
” - 2 
a " - + RN As W A 
8%; KO &< s * 
1 - . * * p 4 7 
« =. wares * #5. = . 
5 N 5 Tab: * E * as 


product 2465532 


8 * 


S N 


mor OO 
> 


6 - 2 — 
g 7 


» 


id, 


ber, 


is 
*. 


+ 


— 


* 


£8 


eee 
7539 


* 4+ 


27038 u 
ee ile thy Sue pr 


3 
39599144 
„ 


15% 


£22 


2 


2 ROE, 


Con A 


— 


g 5 : 5 e "An" 5 "0 
k COMMON urs. 
= 0 
| of cloth, at 158. 4d. fg 
| What coſt T e ul 2 535 per tun? 


73 
— 
— 
. 
* 


e 
. 


. 
W 


n 


2 
yy 


: . en 


. 


> 


« 


all the products, 
wed. 2 


\ 
„ Eo £: pal "RE * 
a : n 
* e 8 


* 


o 


Ie : 4 : wy . 


V 75 "Divi od. 5 GET 


n . — Fae” 


Dirior 2 ere een, 


n 2 5 
. 3 
: b en $245" 
I 
9 
2 
4 
+ 
IX 
* 
* 
* 
L 
5s 
* 
#7 


£5 


4+ 
* 
& 


7 
A 
* 5 FIE. 
1 * 

12 
5 

— 
* 1 
a 
4 


dhe a Ws; 
*** 7 * * 
42 ; 
> 
* 
* 
4 
A 
* 
, 
yd 
J 


ONTRACTIONS 


* 
N SEES, 4 

oo bg 6 5 „ 2 
N « a 1 

g 85 * = 4 * 8 * 3 

5 * 8 % 

7 3 

* 0 


17 
Sit 
8 0 
8. 


5 Tx WA ſingle igure wit 
_— aux thing | but. the e | 1 


————— 


nm, \ * 5 n 8 * 7 
** p . . F * 8 . 
iin 3 * k ED” * = ; : ; : * 6 680 Rn e £ 5 1 
"8 \ f = 4 . * K 4 * : 
1 n * , „ <5; th” 6. * * 1 Ky 2 7 
0 , f þ r , 8 : 5 * . 4 1 4 5 V 8 wah 
= . * 7 3 * * 
| „ . 411 * remainder. 
a 1 15 1 * C * * * & 


WW 10 divide any number by 10 or 100, cut off a 
5 zor two from the right hand; thus 2468 di- 
Vvided by 1004s 24, and 68 the remainder. | | 

© To divide by a repeating 1, fubtract-the quotient - 
figure from every figure of the dividual. And if this 
y any figure, it gives the quotient 
that * Thus divide 468246 


. x 182464248 quote by 11 F 5 


| 204 703 „ nu 
„„ 


5. 
l / 
$148 7 
. 


. 5 vg 
* og 
: 


mii the dividuals. Di- 
ultplying the quotient by 


_ - M 4 * Fo ” «4 0 > "(5,904 874 * — . = 4 n 
TX; 5 5 \ * bs WE 1 4 4 n ” ; : wy 7,5 8 * * 1 
J # y . S 78 n 3 — y 20 320 %% b „ : ? # 
|. 5 3 3 PF, i 2 ; « F, 8 1 . ; 
{ # - 1 F 1 8 4 * © of * 4 - 2 7 5 5 3 
. 6 # i 4 4 N . 5 5 - AL 122 F 2 . 


- 


23 
4 . 


ro divide 
13 into periods. Set the firſt 


WE 
5 


- ever figure i 


ö : 405 under the right hand ſet ſuch a 


uy WAY of 9 "a"; 1. 1 1 et . 5 „ r; Ad 


ig 


%* 

% i 4 # Fat ate. 
*% 22 * e . 
1 5 

” 1 FY * 


<2 wesen. 100 
© 8 bs th 5 11. £ 6 55107 7 


OP Eh „ ENG 


2 


. * F 2 ee 


5 5 e 
N « . Fab * I: <8 3 a 42 * ; * . 2 
or o e 
0 8 * 1 0 1 8 
8 4 4 5 p : 4 


A 1 : 
. wege 


„ 


4 fro Ween we 2 oo the Learner in theſe Rule, 


' Bought a W of heavy o Lon for which paid in 
hank ught 25 10, gave bill for L. 96, expended at mak- 
ing the bargain 158. 3d: paid the expence of packing 
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world ? 
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=_ Tae 7 1 125 2 gre... Ya a8 2 a „ 

_  - 4 CI 7 24 2 Or thus: 19-2. 47 92 98 

. . If 1 Out of pepper coſt L. 614 9, what colt OY. 

1 14 Ct. 1 gr. 7 b.? ? Anſwer. L. 96 8:7 i 
aan , d. Cut. gr. BEET EE Ia. | 


+16 


12. If; 


a 13. 5 3 12000 2 162 mn 


1 "M 8 "64 wages ak week, to enable 


11 at the year's. end to lay up L. 12, to pay for mx 
board and packet expence L. 10, and 27 wa 6 all 
| one 75 18? Rea 118. 66... TIE 


52 : 29 e 155 75 


i 14. 


5 1s s the intereſt of L. 34 16 for = r 


Ae * 19 


30 "Bot ks 606 


15. per cot 241 2 e at n. 12 9 


5 f 17. A merchant 12 They 164 925 of cloth for 
IL. 1203 for 100 yards of which, being better than 


the reſt, he paid 168. 6d. a- yard: I demand what * 


; ' remainder colt per yard? Anfwer 118. | | 

MT 8, What colt a ſpindle of "black 8 at a 

_ pl; rn hgh FO Anfwer L. 20. 
5 19. 4 mer ſold a quantity of oats, at 168. per 


boll, to be paid on delivery; but then coming to 
ſand i in need of money, he propoſes to diſcount eve- 


ry acth ſhilling to the buyer, if he will pa pay it juſt 
now ; who finding he will thereby ſave L. 55 n 
85 o do ſo: I demand the number of _ „ E 


— "x 


"mn : " AR 5 „ ; . 
" 0 _— 


y 5 * 


* f * 
* 
* 
1 f 
X ol 
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29. If 34 men. 97 36 wamen, can reap. 7 acres of | 
wheat in 2 day's time, I demand how many acres 16 
men and 20 women will reap, all Working together? 
| Anfwer 9+ acres. 

21. A vintner buys L. 140 worth of wine, of two 


ms: That of the beſt kind Be. 885 Go N90 lons, at 4s. 
equi 


the worſt kind was 38. 6d. the - 
pin? Ow: W. 480. 
22. If Pages of an $46: She meaſures 4 Y 
feet, and 85 90 me time that 15 a ſteeple meafu 
148 feet ; what is the height of ſaid deer „N 
Anſwer 111 feet. . 
2 3. Whether or not can a large tub, 1 | 25 ect in cir- 
cumference; be taken in at a doos 4 wy de! 
55 Anſwer No, by 157 N 


% EE: «Tek ” 


224. If 11h, of raifiiis coſt 33d, what 258 27 . 
weighing 3 qrs. 18 Ib. each? Anfwer L. « 5  {- 
25. A anne ogy 2 wedge ef - whigh- 
ing 141b. 30. 8 dy de" 15 "4 1 demand 
hire ood im per uns?» ab 5 6 £3... 1 

26. A grocer bought i 

ing 13 t. 1 qr. + . 1 e 
ae how m Role cgi 

. . 4 5 hand he Y 

25. my wa IS. 2. ege þ mor \ an | 

| my hoard 3%. 4 a-week, what ſhall K have te 3 1 

at the vans end, after laying gut I. 5 On | 

48 1 KI packs gf. gloth, each | 

2 merchant t IQ ; 9. 

containing 16 pieces, ck. at 78. oh Flemiſh, a- 

mounted to I. 131465 | omen Bog N many yards 

were in each piece? Anſwer 18 
22. What coſt 40 Scotch pints of of brandy, 3: 30 

the gill? Anſwer L. 8. 

30. There are 5 farms t9 be fold, of cqual value. 


A certain Ee a, That "bv half Wy .money 2 
cou 


= 


1 #- 
' f 


KYLE of THEEE: 3 


esuld purchiaſe ohe of thei; und i he chuſe to bor- 
row IA 1686 he could purchaſe all the 3; whit is the 


Fulus of bne of theſe farms! Anſwer E. 133 6 8. 


Such a trifle may be 7 to try whether a 
31. A weaver receives for working every yard 4d. 
ts à yard drop to tlie core; how matiy yards 


: 5 
dun be work 4-day, to enable him to live at the tate 


N Fo 
" Anfwer 7,42, yards each wotk-day. _ 

34. Ajourtieyman thoemaker receives gd. for thak- 
ing each pair of fies. He ſpends 4-yeat is follows, 
viz. L. 7 16 for board; IL. 6 10 on clothes, and 
L. 4 10 on pocket- money; after Al, has L. 16 to lay 
up at the year's end: I demand how many pairs of 

des he makes ih a weck? Anſwer 15 pairs. 


33. What coſt $06 horned brutez, 


At &rowhs the piece for all tlleir elutes? 
| . Anfvwet L. 2000. | | 


34 175 a million rings of braſs, 


bours a-day; But fo it happened 


portion with a bonny lass 
Say, what amibtiait this tocher brings 
At 18d; each gros of rings? | 
Auer I. 520 16 8. 


1 Þp 36. What will be the value of a million of 0 2- 
 tbes, that weigh 2 02. each, and fell at 4d. the ſtone 
Dutch? Anſwer L. 130 4 2. = 


36. Hired two labouters ; the firſt to have 14d. 

day, and the other gd. provided they wrought 12 

y ; but f. , that the laſt Wrought 

r4 Hovts'a-day, the other but g, What are the wages 
of both to be? Anſwer. lord. ec g. 
37. How much will it coft to furniſh my houſe 
with chairs, at g guittcas per dozen, allowing 16 chairs 


to each of my 8 rooms? Anſwer L. 100 16. 


1 purchaſe for L. tos, at i gd. the yardꝰ 


38. How many pairs of blankets, 8 yards each, can 


"Anſwer 200 pairs. 39. Sold 


„ . 1 
1 9 „ 
3 9 . 5 
* 8 
„1 L 0 
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aF 
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. 
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E . 

1 * 
25 
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„% nl r inn 
39. Sold 40 ſtones of butter, at 88. 6d. 60 Nader 2 


of cheeſe, at 4s. 3 d. and 30 bolls of barley, at 15s. 


How many loads of meal muſt I yet ſell, at 218. to 


make up L. 62 15, which is the whole of my ret, 


and public burdens? Anſwer 10 loads. 

40. How long will a plough be in labouring an 
acre of land, when ſhe makes a furrow 6 inches 
broad, and goes at the rate of 2 miles an hour? _ 
| Anſwer 8 hours 15 minutes, if Engliſh, 9 hours 


18 minutes, if Scotch meaſure. 


41. A thief flying every day 40 miles, and "EY 


ing to embark at a port 600 miles diſtant; is purſu- 


ed after 6 days: Queritur, how many miles muſt his 


zurſuers make every day, fo as to 
; by the · time he reaches tl at port? 
Anſwer 100 miles a- day. 
Be, The Count d'Artois, in 1276," pu 
rel ſh horſe, at 1700 guineas, what coſt eve 
s horſe's tail, ſuppoſing them 7000 in number ? ? 


get OR with 


Anſwer 58. 14d. or ſuppoſe 4 hairs more, they 


colt juſt 58. a- hair. 

43. Two ſhips ſet out to fail 11 world, both 
at one time; and upon the equinoctial, the one ſails 
144 miles a- day, the other 132: "Now, ſuppoſe they 


always keep on the ſame courſe, and meet with no 


impediment, how long will it be ere the foremoſt o- 


vertake the hindermoſt? (Pardon the incongruity of 
the expreſſion) Anſwer 1800 days. 

44. In ſummer 1776, an ox was killed at Glaſgow, | 
that weighed 66 ſtones, and had 14 ſtones 121b. tal- 
low: Now, valuing all at 69. the pound and calling 
the hide and offal 408. what was the value of this 

ox? Anſwer L. 34 6. 


45. The annual revenue of King Solomon was 666 


talents of gold, what would be the Sterling value of 
this, at L. 3 17 10:d. per ounce, the talent Ne 
ing 114 b. 15 dwt. Troy? | 


5 — 5 16 64. 


* 


4 flow 


% 


46. How many Gina of; yarn wil it require to 


make 100 yards of cloth, 18 hundred in the reed A 
3 8 Anſcwer 59 ſpindles, 18. h 


4 "The proportion is, as: the hundreds in the e 33, fo 9 


dies e JW 7 ; 83 55 as Fay 2: * e re 


47. It is computed thay 3050 660 e tea are 


2 conſumed in England; and with every 
und of tea 10 pounds of butter, and 8 of ſugar : 
wing the tea at 58. the butter at 71 and 2 
; What i is the yearly en +1 
wer L. 2300000. 

F 48. What is the rent of 1800 Scotch acres of * 
at one farthing per ell? Anſwer L. 10800. | 
49. Howumany peats. that are 4 inches broad, 

inches thick and a foot and a half long, may be i 
be of 20 ſquare yards of moſs, e is 3 yards deep: ? 

4.1. er 2499090; 5 5 
. 50. How many yards ribband, an inch broad, will 


* pd 
, ip 


N 4 


cover an acre of hand Engliſh ; alſo, what is its value, 


at 8d. per yard? Anſw. 174240 yds. Value L. 5808. 

51. How many apples, pears and plumbs 
each an equal numbers e I buy for 20s. when * 
are 6, peaty 10% and plumbs 30 a halfpenny? 


Anſwer 1600 each. 


by Phe. 4 company of Difſenters aving a g Ming to 


collect a ſum among them, to build a church, find, 


that if they pay 58. a- piece, they will fall L. 20 ſhort 


of the ſum wanted, and-if they give 6s. each, they 


will go L. 30 beyond it; I demand what was the ſum 
wanted? Anſwer L. 270. 
283 ſmuggler bought 148 Ib. he at 78. 
ound; but, meeting with ſome exciſe officers, eh 
oſt 10 lb. how muſt he ſell the remainder, to loſe no- 
— * 88. e * 


8 and of 


G 


** * 


a 


3 for L. 4383 pay Tos 
oading an 


os Le oY. He N 25 
80 | 


multiple of 12 and 20; 


—— THREE. Fe 


ys at Madeira a. 
Neighe ek the fame to Britain, 
ne unloading, L. 20; for inci- 


54. A 2 
L. 250; for 


| dental charges „L. 253 for cellar rent, 88. per tun. 
- He inÞary 4 to ſell his wine, fo as to ue L. 260. A 
vintner offers to buy 36 tuns. Rec the char 


b * 
k Ty 4 * 
n 9 
* 


for theſe to anſwer this gain 2 
Anſwer L. 350 5 


| 73 | 
. If A can build a houſe in 12 vba Bin 10 
d how N re RE. | 


Anſwer 6 days. 


£2. 8 lay up L. 2. 2 with the expence of 8 | 
weeks, at the year's 


?” Anſwer 26 8. 


wy, ina ears from which 
an 


Firſt find the mone 


l Bo! ; 
G 3 re will 1 an | is: — L. 0 a. year, 
at 20 years purchaſe, when oggs: are Rgg-dozen, and 


en TP a penn the ſcore? "= 
— ey $4857 142 85 of ec "= 


Make Choice of any nugh 


Uppoſe 8 then 50 eggs 
are worth th 750 60 apples worth 34. 44d #heſe, and 


"tay, 00%. 60 „ 192000000, (chat is the 


th a7 the eſtate 


in half nce) to th Fanſwer. 5 
er e paid L. 57 K rent for his bar, 


1855 were acebunt kof tee "horſes and carriag that paſs1 in 2 9975 
year, being to receive from 


_ 2 cart 2d. and from every coach 4d. Now, 


cone wb 10 — and 25 | hoeſemen paſſed; 
* how many paſſed of each? 
- 97 OS 3240 . 8100 — 


that Ka common 


: . HO Aer 4 os 


RULE Op TURED. 5 


8 Here coaches +124. 10 carts 20d. 9s houſe 
BE men 25d. in all 35d Jour firſt number, L. 76 19 
ee and * Wan ne! is alternately 35 
j 10 25» | ; 

* 2 59. Bought 288 Si 183 Ae . 1a 6. 
[| A 'of linen was 4 the price of a yard fuſtian, and 


the number of yards linen to thoſe of fuſtian were as 
7.0.5, I demand the yards and prices of each? 
n Anſwer 168 yards linen at 


| knapd Weak: - 
[ 745288 :: Nn 12: 2886 :: 4 | futian. | 
| | All, t 68 add 22 the "FE 20 328; b 

J ch divide the pe os the PF. of a 17 

| WE bug 1 

ö 66. I nber of * es ry verſe 

1 certaig text of ſcripture make up 42, and the 
number of the verſe is quadruple that of the chapter, 


and the book quadruple that of the verſe z what are 
| the words n tent? 


Anſwers | Wy ny Ml hing vanities "mona 


4 =, , divided by 21, » gives , 


85 B. 0 1300 3 of * nd | «4 
for I. 26 5 e yards of cs dim inc : e 
lace, and 500 yards more of incle than of ribband. 1 
Moreover, a yard ribband coſt as much as 12 yards bs 
of incle, and 2 yard lace as much as 20: I demand the _ 
yards and prices? 

Anſw. 200 yards lace, at 15d. 300 yards ribband, 2 
| at gd. 800 yards inde at + qrs. per yard. | 4 
Take 100, the difference of the lace and ribband, | x 
Soo, the difference of the ribband and incle, and 100 


more; for * the incle exceed the ribband ʒoo, it 
muſt 


— 


—— — — . — 
— Eng \ = - 
Ps 
* 
* 


— 
— 0 . 
R . » 2 on ge * n : — 
3 r nd ea) * 1 a> — TOP 2 Os . Tl oY rin? Foe Sar Ts > n I ho 3 R l 7 * 
> by 4 2 — $$ x te . . 8 3 A * : ee af k N 4 75 
N 5 £ * > TY 7 . 28 899 * 8 N 
2 1 25 ht I SLES 3 3 tt” 118 g L * T5 , 8 


* 
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3 incle, make 7450 by this divide L. 26 , 1 


but was 10 t 


for L. 12, a coat, and a pair of boots 2 


the coat; ; Vet after this, he 
and receives L. a more, with the boots 
the value of the coat and . 


r en. 5 
muſt n 1 lace 600; add theſe, the Ok 


and ſubtract this from 1300, reſts. 600 ; {Fromm by z. 


gives 200 yards lace, ſo are the reſt known. Multi- 
ply the lace by 20, the ribband by 12, which produces 
ds of incle; add the products with the 89 Fo 


valye of a yard indle: the . 


65 A taylor bought'606 yards of derge, ſhall 
| ckr: ; witch fn all coſt hin Rim TL. 9 The 
quantity of Wer was double that of the ſhalloon, 

its value; alſo the Ling n or 
ſhalloon was triple that of the buckram, 7 


times its value: The number of 1 of ea 
prices are required? * 


Anſwer 360 yards berge, at 68. 8d. 189 1 mhal⸗ 


Joon, at 16d. 6⁰ yards buckram, at 18% Per 5 


e 1387577 31. the value off 
6 3e: 680 5 en 


£ ic A farmer ſold 3e bolls of barleſ , 20 loads of 


for. L. 43 2 63 receiving for evel 5 | polls bar 
by, as much as for 5 loads of meal *. den 
NOW 55 each ? ? ee weiß 15 94. a ; 


FEY: — Wen e rant for 


reed to part, and the ſervant rebeives L. 7 and 
ys 2 mantha. Pe: 


Anſwer The coat L. 55 5 . wi. Op . 
He wanted only L. 3 of his year's wages, and 2 


e. were yet to run: * ors his mes to be 


L. 18 a- yea. 


See more ee grins 2 in uke; and Dett 
s — Faun, 


F Mt A far- 
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"a het At what rate mu 


2 company of ladi 


1 or THREE. 4s 


6 5. A farmer, who would proportion his ſeed to 
his acres, finds, that if he fow 10 buſhels on each acre, 
he ſhall leave 16 buſhels unſowed, and if he ſow 12 
_ buſhels on an acre, he will leave 4 acres; unſowed: 
Now what quantity ſhall he ſow on 20 acre," fo as to 
leave ne ther ſeed nor land unſown? * 

TY Außer 10% buſhels. „ ESL) WOTe 


Add £2 bu: els unſown *. 48 wanting; 5 'balf 5s 


| 1 the number of acres. 


66. Bought 58. Wi th. of a todifiribute among 

and giving 10 to each, two were 

unſerved ; bought the ſame quantity again, and then 

2 each of them 15, and had 30 over : How many 
d1 buy for a crown? Anſwer 1 


Double 0. the firſt want; add zo, the overplus at 


67. . a hare to be 25 of her leaps diſtant 


| from the hound at ſtarting; that ſhe alſo makes 6 leaps 
gt his, and gains a leap at eyery doubling, 


for ev 


u 24 leaps; Now, ſuppoſing, 4 of the 
equz to 5 of the haxe's, | oy many leaps 
ee he catch her? #90 

i never make any thing * 


oound Troy, of pureſt gold, 
y Sterlin ug pounds is fold ; 
we ſell a grain, 
One ſhilling e oi — 05 
Anſwer 14d. 


69. I fold 700 pints of . BY 
To Peter, William Tom and Sandy : 
Receiv'd from Peter ſixty crowns, 
From William alſo twenty pounds, 
From Sandy too, _ Spaniſh cloth) 
In value equal to them both; | 


: ſum by g, gives the number of ladies. 


* 
27 
Y — 
om or ——— 


her, what does Thomas owe me 
| Take to the pen, and quickly ſhow me. 


Thomas and Sandy 55 


5 times 10 Of 5 

day” rye and oats; 

I ENS LH Gere wc, 
e diff rent rates, as in the 

The wheat at L. 1 
3 
he ryc in 
_ The fin 


OY 
- ben” 5 
* Aity % 
« 53 
. 15 
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Queſt. 1. How many yards of ſhalloon that is 3 
ill r to line 24 yards of ſcarlet cloth 4 "iſ 


2. How long will 20 men take to 4 
when 19.8 1 15 days? _ > rnd 


4. If 6 men can ee eee 
or 10 women can do it in the fame time; how 
long will half the men, and double the women take 


may be either dired or mnuerſe., 
TIE IICT” 70 Men. 
21 40 8 S T9” 


it? Anſwer 8 days. © 8 | 


> EI vg. 


* 
LI, 
T4 
7 
4 
= 
Po 
+ 
* 
7 
© 
* 
1 
0 


' 5 
8 
11 
„ 
x ol 
3 
8 4 
* 


men, an only 7 days prov 


days proviſion ? Anſwer 3598 


1 that are 15 N 


dollars; which being equally divided among them, 
each had 63, but e x of their men * 


* have then? " Anbwer * 


be: a * . =, n A 
F * * 9 2 P Fe 
N 9 4 7 
3 „ 
3 WM * 0 3 „ 2 2 
* Es — * n * 
Fe os i 
. . 
7 


* 
* ” 


R/U LE en 


5s There were 7 men ſet to work, to cut down a 
field of graſs, which they were able to do in 10 days; 
but after they had wrought one week, . them gave 
over: How long will the RS 4 in 1 25 * 
ing the work? Anſwer 7 da 

5. If the longeſt end of the beam 0 fa balance he 
44 inches, and the ſhorteſt 33; how many pounds 
hung on the ſhorteſt, will e 100 on the 
longeſt? Anſwer 1337 lh. 

7 iſon is to 


muſt they diſmiſs, that the 


8. Paid for the carriage of 66 . of cheſs, for 
60 miles, 25. how far may I have 100 ſtones carried 
for the ſame money? Anſwer 36 miles 55 

9. I have 20 caſks of brandy, of 3% fints each; 
which I am going to retail, and put in tles of . 


Scotch gills: How many fuch bottles 1 ced | ? 


Anſwer 9606. 
10. I was ſent to purchaſe 78 deals 
for roofing and flooring a houſe ; batfindin 
the ſize; I would know how manz IT mu 


a l 75 


ſerve them! * 32 colon 
12. Eb 56d, of 4x. wide 8 out of 
the ſpindle of yarn, hom many. yards, of 5 qr. wide, 
can I haye out of the fame? . Anſwer 6+ yards. F 
13. A privatcer, of 47. men, had taken a prize of 


new diviſion was made; I demand ho- * 


: 1 2M 


* 


100: 5: : 75% 


1 


0 H AP. Tv. 


vp [BLE, R ULE OF THR EE. 
eſt. 1. If 50 in 12 . gain L. 5 of it 
tere what .. 7 n * = | 


eee 
| FF A 5. f. 
$7 Wo” 12: 3: 9 2 2 16 3 

2. If the carriage of 8Cwt. 128 miles coſt 485, 
what coſt the carriage of "I 32 miles? 


Anſwer 6. 
ab W 5 Ga 


Cot, Sz Mile. "bi : Crt. Miles. 
: 48 4 2632 


& 


ws If. 4 holds in 7 5 eat 16 pecks of corn, what 


| 1 ity will ſerve 6 horſes 1 2 weeks . 


Anſwer 18 bolls. 


4. Put out L. 730 to intereſt, and at the end of oa 


| days received for principal and intereſt L.738 2, what 
was the rate of intereſt?  Anſw. 4+ per cent. | 


5. If à regiment of 548 ſoldiers in 12 weeks, or 84 


d require for fubſiſtence 60048 Ib. of bread ; how 
muck bread will it require te ſuſtain 960 ſoldiers 182 
St Anſwer 262080 lb. a 

8 . 


* 


DOUBLE RULE OF-THREE DIRECT. 49 


% | 5 5 ot 0 BY ＋ 


8 If 12 reapers in 15 abs cut 25 acres of corn, 
how many acres will 70 reapers oo in 24 days? ? | 


as many in London, 


it conſiſted only of... 


S.. 
TS 


5 . 


Anſwer 33337] 
F. If 30 coach- horſes pO 94 buſhels * oats 
in 7 days, what quantity will ſerve 1600 horſes the. 
ſpace of a year, at that rate?—And there are at leaſt 
Anſwer 233600 bufhels. 
8. Expended in maintenance for my family, when 
3 Ds 16 guinea 
or 28 days: Whatwill®he my expences now for a 
year, when my family is increaſed to 9 LET 
Anſwer L.394 4. 
9. A houſe that ek: G feet! Ong 


was paved by 5 men in 8 days; again, another houſe, 


whole dimenſions were in the ſame proportion, Was 
paved by 12 men in 134 days: What was the 1 
and breadth of this laft houſe ? * 


Anſwer 120 58 long, 48 · br 


60 N 24 = 1440 3 then 1440 :: 12: 133 : 5760 
which is the content the 8 1 
of Extradtion of Roots. © 5 


3 Prob. 10. 


10. If 4 horſes can plangh 10 acres. Te land W 


BE when the day is gyhours long, how many acres 


will 14 horſes plough in 6 weeks, when NET work 


| 464 hours a- day? 


* ae 3 roads, 46 fall 24 lll. 
d. „ Se 5 Jn 


F 4 Ri i 36 185. 


Lale may ve: wrought oY ove: e e the es, 
11. If the frelght of a ſhip, A 500. tons, for | 


a voyage of 8 months, be L.246, w 58 will be * 


freight of half a ſcore of v gar ag exch $05 
tons for a voyage of 12 months? ae 5 
12. If 8 cannons, that are 24 pounders, [= 


| TOPS of N in 20 N "OW 75 are fired 


& times 


OM : 2 we + Bog an 7 at WE 
5 . 2 2 4 i 
rv HIDE 7 by 72 


per month, | 


or THREE DIRECT. 3 


6 times an hour; how many pounds wall 14 cannons 
ſpend, that are 32 pounders, in 36 1 when fired 

8 times an hour? _ Anſwer STERN : 
1 GW, 1 = - tb. 5 
5 New here: 8: 1928 : 14 : 3024 and 
24: 3024 32: 14932, and 6 7 18736, 
and 20: 57 35 36 : 96764. 4 But the terms may 
be — in two columns and ps i as in 1 the 


"200 Tf 61b. 2 "Mat be . in value to 7 b. of 
raiſins, 5 Ib. of raiſins to 2 Ib. of almonds, 3 Ib. of al- 
monds to 5 lb. of currants,” 2 Ib. of currants to 18d. 
he value of 1 5 e ? 


— 


Abridged: 


and 3 & 7 = 210. 


+ Seeing there Are 5, 3, and a on both ſides, they are 
dropt; and 6 on the one fide, and 18 on the other 
are divided by 6: So have we only 7 and 3 to mul- 
tiply for our anſwer. But if the queſtion had been, 
How many pounds of ſugar for 21d. ? then the other 
column would be the diviſor, the terms will ſtand the 
ſame way as before; only 21 will be laſt in the left- 
hand column, and 3 wanting on the right; and a- 
bridging the terms will give 3 the anſwer. Ot 


14. Suppoſe 51b. Avoirdupois, at London, equal f 

to 6 lb. at Amſterdam, 12 Ib. at Amſterdam to 13 at 

Antwerp, 10 at Antwerp to 11 at Lyons, 3 at Lyons 

to 4at C 3cnoa, 25 at Genoa to 28 at Millan, loo at 

Millan to 63 at Cadiz ; how many POT: at — are 
RE 112 at London? | 

„ 1 Ms 10 O. nearly, * 


' „ 

55 | 2 Ann 
5 3 

35 Genoa 7 | 33 

10 Millan 63 Cadiz, © 
r Cad: 3,5 r e wel 


© _ Then multiplying, aside the p C dn & of che 10 
_ column by that of the left. e 


l 7 un. 


JF 5. If 100 yards at Lende Kequal to > ells at 

= Leipſic, 100 ells at Leipſic 60 dt Geneva, 100 ells at 
=. Geneva 5 Hl canes at Rome, 100 Roman canes 303 ells 
: ; of Holland; how many ells of Holland 8 5 100 yards 

at — ? Anſw. 1333 nearly. . ; 


- 4% N * * 


8 2% dursrions . ee 


. Queſt. 1. If 12 inches long. OAc 

made à ſolid foot, what length of a Ne that is 6 
inches broad and 4 inches thick, wh make the * 
. foot? Anſwer 72 inches. 1 


1 4 + N "FW L 
5 > us ; TY x * a by | 4 2+ th 1 * 
'T 2. is 1 2 5 8 12 F > wr N 5 > th £4 


1 * IG Lent 1 5000, at 5 per cent. for 18 years; at 
== Which time recovered only. the principal; but "the 
_ cx borrower, to make me amends, propoſes to let me a 
= farm worth L. 3000 for which he is not to exact any 
= rent, till I be ſatisfied, and of which I can make 9 +. 
— den What muſt the length of this leaſe bet, 8 487 


—_ Ker 16 years, 8 e wi 4 
5 5000, ZR 18 25 1 8 Fg 


E I En, 3. 11 it require 6 cuts of yarn of the 10 r 
—_ ' reel 1 ſixſcore in the cut to be a yard of doth; how 


_ the other direct. 
5 If L. 100 in one ow gain L. 5 1 bene what 


and fiveſcore in the cut? Anſwer 8 cuts. | 


4. „ ö vids of cloth,'4 4 qr? wide for 5 12 23 


| alſo 60 yards other cloth for L.28 10: What will the 
breadth of this laſt be, ſuppoſing the quality and res | 


_nyworth alike? Anſwer 35 qs. 


Theſe ſqur queſtions are urought by multiplying 
the two laff terms for a diviſor ; or, if you work by 
two operations of e e Rule, both will be in- 
verſe; but in a hat follow, one will be inverſe, 


pri ai will it require to gain 408. intereſt | in 3 
months? 1 th _ 


BE INVERSE. „ 
N cuts will i it require; when the reel is 9 quarters, | 


= 12 $4 15 2 3 wn 6 wa and MY tor 


your diviſor. 


85 115 aan 8210 2 5 Fo intereſt, in 


8 what time will Lr6o gain L. at that rate? 1 


Anſwer, In 3 months. 
7. A merchant receives 400 yards of broad JE. 


as payment of a bad debt. The cloth is worth no more 
than 108. a- yard, but he accepts of it at 18s. 4d. and 


by that loſes L. 100 of his principal, and 4 years in- 


tereſt, at 5 per cent. I demand what was the debt ? 5 


Anſwer L.. 333 6 8. 
8. How long will it be ere a company of 20 per- 


ſons drink 20 pints, of rum, that carries 7 waters in 
punch, when every 12 minutes they drink a round of 


| 95 les hat hold 8 gills? Anſw. 51 hours, 12 min. 
| welve millions of wool fleeces are ſaid to be 


ſhoe annually in England, how many hands will it s 


employ to ſhear thoſe in the ſpace of a week, ſup- 


po TY to ſhear” 100 in a day? Anſwer 20000. 
„10 The 


: — 
4 
＋ 
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> art 
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hs 4 2 — * 5 i 
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Ll 
5 
72 


n 51 8 a 14 * 8 q Ws " * 
FELLOWSHIP. - | 


10. The annual produce af wheat in 
3 5000000 buſhels, bow many acres will produce this 
at 64 buſhels an acre?. How many reapers wilbeut it 
down in 14 days, when 4 can reap an acre per day, 
and what is the value of this t. 


wee 8 | 
Anw. Sad hg eres, 400 30 
the value. 555 8 


1 ls, 10 re. eapers, in 8 os cut down Fe = 200 
4 185 5 8 14 feet broad; how many” ridges, 

80 yards long, and 16 feet broad, will 10 reapers 
cut in 12 days? Anſwer 1098. 
Found by two direct ans two e ope rations of 
three numbers. t . . 


12. If 60 aloneers caſt e 40 . (wi 
20 feet wide, and 6 feet deep, in 18 days, when they 
work 10 hours a-day ; how many yards long of a 
trench will 150 pioneers caſt, that is 30 feet wide, 
and 10 feet deep, in 24 days, working 12 hours a- 
| 1 ' . Anſwer Res N n are en * 


RULE or FELLOWSHIP. 


5 1. Three merchuitty! A, Band C, make up 
3 ſock ; A puts in L. 60, B, L. 80, and C, 804 
they gain I. 45: I demand each man's ha; 555 — 
gain? Anfw. A gains L. 11 5, B, L. 19 . 1 | 

Add N Rocks, and ſay, 240 : 45 
and % 4 lg ec 


FELLOWSHIP. TY 


© 2. Three merchants, 


: 


B and C, are in company; 
A*s ſtock is L. 56, B's L. 7a, and C's L. 96; they gain 
L. 54: I demand each man's ſhare of the gain? 
Anfw. A's L. 16, B's L. 20 11 5, C's L. 27 8 64. 

3. A, B, and C make a joint adventure to Virginia; 
A puts in haidware to the value of L.600, B cloth 
valued at L. 720, C boots and ſhoes to the amount of 
L. 840; they jointly pay freight of the veſſel, out and 
home, LA go; and at 6 months end, receive home a 
cargo ofobacco, value L.4466 neat proceeds: How 
will this Be divided, and what was their gain per cent. 
per annum? Wt ; v3 7 


a 


We are not told here, whether the freight was paid 
equally, or in proportion to the goods ak In 
either caſe, the freight each paid, muſt be added to 
his ſtock: In the firſt caſe, A's ſock would become 
IL. 7 50, B's L. 870, C's 990; A's gain L. 5335, B's 
L6, 82, and C's L. 704. But in . Se their 
ſtocks would be L. 72 5, L. 870, and L. 1015; and gains 
L. 5155 L. 61845 and L. 72 13.— They gained 715 per 
cent. and double that per annum. | 


4. There are three horſes, A, B and C. Tn the 
ſame time that A can eat 5 buſhels of oats, B can eat 
7, and Cg; in what manner muſt 52+ buſhels be di- 
vided among them, fo as they may begin and end 
their eating together? Anſw. A 125, B 174, C224, 
5. IR ee merchants, A, B and C, are in company. 
A puts in L, 180, Bas much as both A and C; C puts 
in 200 yards cloth; they gain 15 per cent. A's gain 
5 ves C's as g to 20. I demand the flock and gain of 
cach ? # | 5 | 
Anſw. A gains L. 27, B, L. 57, C, L. 30; B's ſtock 
I. 3 260-1 5774 ES $41 | ' 


" 100-4.44:.: 180 ;. A's pile.” 
8 10%: 180: Gst. 


6. Twenty. 


1 FELLOWSHIP, le 


6. Twenty-four lords, 33 lairds, and 40 farmers, 
are to pay towards a public contribution L. 110; 
which is to be ſo proportioned, that a lord is to pay 
as much as both a laird and a farmer, and a laird is 
to pay double a farmer: I demand whe each will 


Aue, A lord 378. A laird 258. a a 


L.1250. A, L. 50 more than B, and B, L. a more 
— C. A's gain was L. 8 more than B's, San 
L. 24 more than C's: and was 1 paru vt: ar 
and gain of each ? oY * 
Anw. A's ſtock L. 500, 80 

L.4g0, gain I. 2a; C's ſock 


The ſum of the differences of their Locks is 355 


and 425⁰ — 350 = 900. This divie 


F 9827 the leaſt ſtock, or C's; the difſerence c of A and 


's ſtocks is L. 50 and of their gains L. 8; fo 


| Mar. 128. 6d. 
7. A, B and C put in money together, in all 


: 8 „ 1250 : 200 che whole gun; and 


. 200 vs $548 C's gein. 


Ta A, B, C, and D put in money together. A, B 


and C L447. A, B and D, L. 47 1, A, Cand D, L491, 


B, C and D, L. 505 they gained one-third of their 


ods” I demand the ſtock and in of each? 
Anw. A, L. 134, gain L. 44; B, I. 145% in! 
6 85 C, L. 168, gain L. 56; D, L. 192, gain 1 


5 447 +471 +491 + 505=1917 +3 63h the whole 


# N ants n _= 134 AMT &c. F 


'4 


4s FELLOWSHIP. WITH. TIME. 
; A,B, aud C enter into rartiterthip p- A puts in 


L. 50 Tor. No months; B L.go for 6 3 C L. 80 


for 


— 


F. EIL L. 0 e e 


FE; each receive of the 


for 5 ae How: nu 
in, which was I. 72. 
Anſw. A, L. 19 10, B, 1.30 2 9 C. Las 6 6, 

a halfpenny loſt. ; 4 

2. Two merchants, Aand B, agree totrade Ws. 


ther in cam 


back. L. 20; October 1ſt, takes the L. ac out again, 
the remginger continues to the year's end: B puts in, 
January i 1.60; April ri L. 60 more; July 1k 
L. 30 more: September Iſt, takes out L. 40, the re- 
mainder continues to the year's end: Now the gain 


came out to be L. 20%, it is required what each per- 


ſon's ſhare will be, in proportion to his ſtock and 


time? 'Anſw. A, L. 95 18 85, B, L. 104 1.34. , WY 


ful! fply, Every ſum of money by the time it is in 
company, and-add the ſeveral products, ſo will you 


dded, are your firſt number, thus 
2469. 200 : 1 1180 
A and uct in company A puts 2 220, and 


3 
after 8 months takes out a part; B puts in L. I 59s _ 


after 6 manths'L.200 more; at the year's end A 
was L.60, and B's L.72: I demand what A 
taken out at the 8th month's end? Anſw. L. 3 ON 


5 Find, B's total - 3900 3 3 then 7 5 60 2500, 5 


Rich As total; 3 


| and 2500 — 1760, (viz. 220 * 8 2 740 + * 4= = 5 ; 


and 220 — 185 = 35 the anſwer. 


4. There is in a cathedral church 20 canons = 30 : 
vicars; theſe; ma ſpend a-year L. 260g; but every ca- 
non mult hape, or his part, 5 times as much as REVERT | 


vicar : How much is every man's part? 


"Anſwer, The canons L. 100, and the vicars 1. 20 


each,—See more of 8 rule. in Dene, 95 85 De 
"C 1 A P. 


; "48 F, : 8 60h 


for a year; A puts in, January 1ſt, 
L. i 50 Mare ist, takes out L. 70; June iſt, returns 


d for A this total 1180, and for B 7 1 heſe 


1 2460 200 1 3 
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Caſe Is. 75 reduee a mixt. int Number . to an in 


: --Moltiply the whole number by the 4 er of 
the fraction; to the product add the numerator ; un- 
der whieh place the ſame e aſtot 5 Thus 744, in 
3 an improper fraction, is 1 and 644 is z.. The 

bt Sea is + Fon with 4 hole number.” Wy 1 


Piride 8 numerator by the e the quo- 
tient is a whole number; if any 3 ſet it 
after that, with the diviſor under i R. 


| 3 2 1 3* and "$1 


« ; Ret whe 2 > . - * * *s 
CEN * ** 4 f 5 

* a n. „ ad 
f * J 2 0 1 * 

| 1 42 term. 1 

* 5 4 . 

WP 


Divide ns parts by any number, that leres no 1 

1 and the quotients 2 in like ger | 
ES - Thusz a Her 92225 
3 wi kd 2, once by gz an | 


e 57 1656 444 2 — 5 1 4 . + Btu 
EE Gale To reduct a compound. Fraii 142 fin LY 


r theirpr 
T be the numerator of the fim 
— da the ame b the denominators :' Thu 


f 75 be- 


3 ih Ss. : of I 
dWomes , and g of F of 27 will be r; 1 


be . to lower terms as 4 p leafe.” 


nn ” Caſe 
4 2 — 
: + 2 p ” * - 8 
Fn 4 
\ 
- 
4 
* 
# 
Ku 
$a my Js \ 
BY EE 1 14 T% 
1 2 7 8 - 8 
5 25 4 * "we 
* ; * * * 


"VULGAR enserroxs 95 


Caſe LL i 0 N Fro Hom: 10 4 common Denominator. | 
_ Multiply all the denominators. continually for a 
new denominator, and multiply each numerator by 
every denominator, except its own, and the products 
will be therrelpettive numerators. Thus, 3 i 


and a to 4 commygn denominator ; 12 x 20 = 240, 
for the common denominator ; 4 X 20 = 80, for the 


| HT x = ec ae; ſo are the | 
new Wnetigns 75 % and v. | 


| Redwee b. þ and +19 » common denominator. 


"Here 2X 8 * N the firſt numerator, 


7 * * 13 637 t e ſecond, and 12X 8X 7=672 
the third ; alſo 7X8X13 the denominator; Ir 
thi fralians are, ITT» 7, - | 


Caſe 6. 


_ Multiply hy numerator by the next inferior deno- 
mination divide the product by the denominator; 
. the remainder 1 * * we next Rill lower, 


What! is the value of I. + Ste erling ; ESE M 
„„ Anſw. 128. 6d. 55 
4 WOE > 20. ＋ 100 = 9 128. . 
What is the value of 22 lb. Troy? Mt 2 
| Anſw. 502. r4dvt.. 12gr. * 
29 X 12 = 2748 + 480 = 5 Oo. 
Then multiply the n ener by 12 5 divide, you 
have went xc. „ 


5 2. ADDITION OF; VULGAR Ea 


Reduce the fractions to a common *denominator, 


and add the numerators together, Jug 1825 their ſum 
over bras ſame K eee 1 
| What 


ue Fradtions i in known parts of the Integer. 


— ¼— wü 8 Ce el T_T TEE CET * 
0 N * \ N x3 a” N — - 26 — \ ” W . r * 
© Et, a eue "II Wm * * % 1 44 * Xs 8 1 7 * LEY 1 Fi” - 


THE 'DocaRINE or 


4 bats is the ſum, of x. 51 d * | Anſw. TY 2 
. t is the ſum of - DT and 37 Anſw. 42. 
WW ____ © Reduce them to a common Weide s ny” are 
* Be. — 8 3+ and x; IF 5 and theſe added make £ - | 
== ak 2. If compound fractions are given, they muſt 5 
. . be reduced to ſimple ones, and the 3 to a N de- > 
_— ” : nominator, and added as before. 1 
= What is the ſum of of 1 ol. , ry A . wr of vs 
85 . | 8 | Anſw. 4 x 5 7 10 2 * R * * 3 2 | 
=_ | When reduced to imple fractions lh att Strand 
RE rör; and when brought to a/gommon denominator, 
" wn, er and v,; and theſe added make as 
= above. Again add + of a ſhilling to of a pound. 
=_— Nate, ; of a ſhilling is + of {xs of a pound, or * 
1 | a and v To Wk to a 8 r and 
_— —- Caſe of” Wl die ehe are. given 1% * ated. 
_ 5 " Reduce the fradtional parts to a common denomina- 
3 the! find their ſum; which reduce to a mixt number; 
= add the integral part with the whole numbers . | 
-— andto Ty 8 annex Pp 0 Sf, 
—_  - The « ion reduced. are 34, 1 wo 12 that is, 
1 f LED FF and um 0 of  theintegers is 6. 5 


„ SUBTRACTION OF VULGAR fkcrIons. : 


_ Reduce the fractions every way as in Addition, and 
3 cake the one numerator from theother, and-ſet the 
= The remainder over the denominator. | 
. 2» | Wbt is the difference berwixt +and + „or 1a 7 IF: 
= ED Anſw. 7. „5 

_— _ From <= 5 take - Tof 4 25 or ET Remains 355. 


—_ | Subtract # from 7. Remair 9 15 for 1 =... 


et ee i · ˙ U 
q * 9 4 P "TIP " ” 
4 "= . <A 


— 


+ F 3 — . : 
PO III. 


ah * 2 2 ITT" 
bs EIS K 


722 < 2 6 


r 

1 
1 
E 


VULGAR(FRAGCTIONS. wy 


Caſe 2. When a fraftion is to be ſubtracted from 
. any other whole number, ſubtract it from 1, and an- 
nex the remainder to the Whole ae wanting 1 5 


Lake 3 7 from 13+ 45 Reſts 127 148571 : is _ 


"Caſe 3. If mixt nah are to HO 3 | Fi 
the ſubtrahend hagthe ſmalleſt fraction, annex m_ 1 
berni ractio r WM 


me e from 364, "Reis ang. 


But if the 38 Wo the leaſt e take the 
fraction of the ſubtrahend from 1, to the remainder 
add the fraction of the minuend, the ſum is the frac- 
diene part of the differehce,” and in N 8 
; . PAY, So lars 
5 What is che difference betwixt eee Ts 
£3 Anſw. . 425 


6-6 
- LS 


* 


| Fe 1 reit 2, and $ +4=# . 
from 16, reſts 1; fo we have 145 "All theſ eſe might be 
reduced to improper fray dns, and common . 

3 8 and ne 8 r 5 


> 
8 N 251 E's > 44 : TH 
a : 


| oy MULTIPLICATION or F VULGAR 
_ - »+PRACTIONS. 


Multiply: all the numerators gene on take their 
product for a new numerator ; alſo the denominators 
multiplied their product is the denominator. Com- 

Foe pound fractions are to be reduced to wig ones, and 

mixt r to en ee bo 


E e product 44... 
IT 21 bonkers 1 1 88 i; wel # 


* 


vs and the product is , or 18255. 


rage. 11d. 4988-7... E ES. "hk 3h 
* Theſs in Shacticus ar 5431 fo 
and 960 * 960 9160 
i888, or 198. 11 d. ür. 3 


| k th numerator of the diviſor 3 into the 


- £ * 
ee Ea ndes,  amadeS 1 


ar 1.373 among 12 men, ſo as 10 may hays « e- 


let every 6. e e 9 L 


o 965 e 9 720 L 20 g 36, 00. 


IB R my or 


1 644 by 384. 8 
| Theſe reduced to 3 en are ye and 


What is the product of 193, 11d. 39s. multiplied 


2 x 959 = e 
tore tlie 4624 


* Ts — 7 — 


85. DIVISION. OF VULGAR FRACTIONS. 
the fractions as in laſt ſection, then 2 


1 OS: is the denominator of. _ 
. — ; tiply the denominator.of the. divi- | 
r by the in of the e he / I is 


Fer 


Thus divide + by; ie. 21+ 4 
Divich 457 by 20+ opp Hts or a Anke. 


+ by xs en, 
| Divide 100 2 61 men, „ ſo as 5 may have — 


1 . 


* 10555 or 1-28 2 ſhare. 


ſhares, the 31th 4 and the 12th tare, on 


IT * ** IT ö. or 136. "os 1 wa =O 


Say, 6: 8::20: 267; add 20, is 463, Your viſor. 

6 4 , or 1.25, a woman's ſhare; My hs 
xe 2 5 20 15, and „ 
3512880 365 a man's ſhare. 


* 


— 
Ne 
1 92 
E bf 8 : b O : 1 af 5 
Ws = 4 2 * * 0 Tv 0 ; 
wy 1 * all — 


i 


vv FRACTIONS. 1 


e 


86 vie or THREE IN- voran 
. FRACTIONS: 1 


| "Wo oh Rule of Three in Fractions, as n whole 

' mw you, EI e the ſecond and third terms, 
and dieide % or, multiply the numerator o 
tlie firſt by the denominators of the other two, and 
the denominator of the firſt by the numerators of che 
other two, which is the ſame FR effect. My own me- 
thod is to fet the denominator of the 8 
moſt, and multiply all three ee 


Example 1. 1f 4 of 4 ſone 
what colt 94+ ſtones? 


kf os 


| 155 * eee and 4X n 9748 


that is, L.222+. of L. 4 10 2 


e ib +yard er colt Ef, what coff + : 
| Anſwer IL. 

3. When + of 2 658. ſhip is valued at — 755 11 75 
| what i is the ae of the whole n+ 9 85 bop 

y | „„ L. 658 RC“ 


8 25305” T 
TT 2 „ . ' 


1 I 
* a cloke, what *, 9 inp "os that is t 5 a ou 
broad, will it . qr aden 3: de 
This is Inverſe- £s- 105 . Theo mog. 
= — mike AW; that 6/7 yards och 20 


h 17 _ weigh f ing 1 Li 1 « for 
A 2 a. ifter the rate of coined 
| 4 Wer, 288. N wg 7 4 1 TY 25 


3 7 ail ae 
1 4 guineas a tb. Troß. 10 5 N 

46. There is a ciſtern with I cbchs, A, B, Cad De 
A, the largeſt * ' wilt au cds aber i Wy: 


547 


1 
= — 91 * £ * 4, 4% 
LE 3 „ d 
N r Ln „ 
' 7 p< ' TOP? 


cock, will empty 
, | 00 
from 


| other from Glaſgow, travelling 10 miles i in 3 hours ; 
in how many hours will 1 15 meet, and at what UE 


DOCTRINE: O E, 


Zn bound Bi quarters; C, the largeſt emptyin 
che ciſtern I 4 40 nue ad 5 15 | 


an hour: Now, ſuppoſe the ciſtern to be empty, and 


all the cocks running CONT, in n win by = wats it Re 
filled? Anſwer 72 minutes. 8 23.697 pr Oe 


*Asill Al: 2, and B IF clternsin a an f wh 0 een 
empty 14, an T, wy 18;Ax q Ne F * 8 15 
W. = 4.4. an 1 BY = FE 


V Fre  Eeriburgh to gew is 4 mi IF 
ſappoling two carriages ſet out at the > fm time; one 
nburgh, 3 7 miles in 2 hours, the 


tance from either city? 1 
Anſwer 647 hours, 223+ + miles from Edinburgh, 


| 2152 from Glaſ* 


8. Sound is dt e at the rate of 1142 fect.jn 
a ſecond of time: Suppoſing then, that a great gu 
fired at the diſtance of 40 En e —_ how "long 
will it be ere the reportbe-heard ? Or rub” 
- Anſwer zer Minutes. 5 
9. Suppoſing the velocity of a cannon-bullet to be 
1. 500 feet in a ſecond, at a medium, how much ſooner 


wil Me bullet reach G miles than the ſound will? 


Anſwer 6:97; ſeconds.” REL, 

o. Bought a pair of ſilver budkkdes, eighth TRY 

„ t. gr. at 5s. 4d, per ounce; but got diſcount 
of ar, the weight for alloy: What 2 wh W volt 


wen Anſwer 188. 6 “C ......-: it 

11. Received 2748 yards Flander's lace nt 
of a debt of L206 2 Flemiſh ; W hat | * ti, if III 8 
value of a yard, "when L. Flemiſh ie ebe 


pound Sterling? Anſwer 10d. Sterling. 
12. A man left his eſtate to his wite and three 


X as follows: to his eldeſt ſon +, wanting L. 196; to his | 


— * VV 


| * e fon 3, want-. 
. | ing 


1 


7 calf L. 18 857. 


. ants bought at 1s. 3d. fold at 28. 1d. 
1 


- Anſw. The eſtate L. I 5605 the ſhares, L 584, L. 372, 
L.292, L. 32 


1 ＋ 5 +4 = # 0 . xa 
and 41 4 = is and 88: 442 


1 8 


7 


iz. Two horſes fart | upon 2 courſe of a Engliſk a 


mile. The firſt leaps 15 feet at a bound, and makes 65 


d Jeaps in a minute; the other leaps 14+ feet at a 
bound, and makes 67 leaps in a minute: I demand 
which horſe gains, in what time, and what is the di- 


tance? 


1 The firſt gains, in 527 ; mitts, diſtance 


er. 
"Mp Bought 16 acres, 2 roods, add 30 falls of oats, 


at the rate of L. y 1 3 4 per acre; how many bolls, at 
18s. 6d. muft T have per acre, ſo as to gain L. 10 on 
the bargain? Anſw. 8 bolls, 143955 Levee 


8. I bought an ox, a cow J - 

For 20 guineas and a half. X 

The cow in value (let ſee). 
Was to the ox, as one to 7 5 


++ 7+ db price that for the calf was giv 2 


Was to the cow's, as two to ſev 
This queſtion then I afk of yay OTE 
What coſt they . calf, ox and cow 17 ; 
Anßßw. The. ox L. 1 1 


16. Bought 100 5 fins, Je 150 


linen for 18 and half a crown. In the ſale I gained 
the ſame mene on the coarſe as on the fine, and 44 


per cent. on the whole; moreover, I gained as SER 


om a yard fine; as a yard of the coarſe” colt me: I de- 
mand both buying and ſelling prices of each) 


Anſw. The fine, bought at 38. 9d. . at; TY he 


— 
4 I i - 
— . f * "id 
. . +4 ev 2 — ĩ 2 5 $2 
8 — 3 * 
1 


"VULGAR FRACTIONS c 


: 981 and to his wife + : demand what his eſtate was, 
| and the ſhare of each? | 


; the OR 55 the 


"AY, 
7 4 « 

4 4 x at ors 
" : 8 


7 I 

% * , : * I 8 4 

I. 2 mT 95 9 J. * 
> * i be. 4 2 G e * * 1 * 

re 25 * of - > * 7 ? ; r M4 4 whe. OE 2 „ * 
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E 
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23 
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8 2 


” AE - 


+ > 
3 Wes, 


er the intended in. 


the fourth day read + p 


\: VULGAR FRACTIONS; 


66 "THE DOCFRINE« 


17. Bought a Piece of cloth, M part of which 
took for a luit of clothes, - part ſox a ſuit to my ſon, 
„ Wee 

L. 3 6; gaining on theſe les 10 per cent. I demand 


how many ards were in the piece, how many are 


yet on hand, the buying price, and how I muſt ſell a 
pee oe „10 as to make 10 per cent. on 

the whole, notwith landing what I have uſed for 
clones? | 


Anſw. r bou ht at 8. "IE" 
yet on hand, which muſt be fold 5 


18. Read rs of the folios of a lhrge bock in 2-day, 
and miſſed 5; next day read 7 of the ſame, and paſ- 
fed by 20; the third day read 5, and turned over 60; 
t of them, and paſſed 80; 
the laſt day read 5, miſſed go; and ſo am got 
Nats ueritur, How many. ns are in this 
er 1400. 


19. A 5 down 12 acres, B 24 acres, wi G a fifth | 
part of a field; after which = remains to be cut, Which 
A undertakes to doin 20 days; Bin 30, and C in 263? 
The queſtion is, Haw many acres N are in * 


field, and what did each cut in a day? 
Aer. 60 aeres; A cuts . acre, 
5 day. 


5 45 and C ; in a 
20. John, James, and Charles Ia 


| out Lids each 


on linen, holland and cambric: John buys 60 — 
bs 5. nd, uf 


ch kind, James 60 yards linen, 74 yards ho 
and ggf cambric; Charles 70 yards linen, 82 
? _— * a ee What colt 3: Fu” 


b7 
1 1 . e eee 
of linen, 14 yards more of holland, ant 10 leſs of 
cambrie than John bought, it follows, that 14 yards 


* OE 10 yards of cambric in value; 


again, 


1 


at 68. ad. t0 an. 


8 


5 Wee 
n 
SE a 


F 
CA aa es Rn AROTEEY ee 
I 7 nnn. TT -Y I. 


Me 
8 
8 


THE DOCTRINE OF DECIMAL FRACTIONS. 6 
comparing Charles“s purchaſe, vou I find 10 


ny 5 of holland muſt equal 20 of 'cam- 


c; and, by Proportion, it a Na that 22 of hol- 
: land are ual to 1545 cambric; t 

And ao of cambric wanting 155 = 44, which muſt 

be egal to 10 yards linen : Now, 10: 44 :: 60: 254 


60 + 254 + 427 4, and 1284 :45:: 1: , or 
| 72. 2-yard-of the deareſt Kind, that is, nic 
©  theroſbisealy, 

"ons A vittper hid out 1276 6 upon port at 38, and 
claret at 58. per gallon ; and fo it was, that the gth 
part of lis port was equal to the 2oth, par „ 

PS. NF 

Auſw. 162 of port, 216 of claret. 


2 555 Xx fo that the claret i is 2 the value of 
= port, therefore 6057 8280 3 the value of the 


= 


Te. and where will all three ſhips come together 
| HO Bow 


C will do it: and the leaſt common multiple of theſe 


* 


5 E. 8 8 f ” 
4 1 3 I QTY * * Q 1 
LA * Tow FOR LMS n $ 23 f * N 1 — 4 $6 8 © 5 
I 7. . 
: r % 
r £ A , 
1 * „ 
1 jy 
28 5 * 
31 gs, a ji 
. Vs 1 x '. 
: * N TY o 1 
* WW oy 
a 
> / 3 


' REDUCTION « OF DECIMAL FRACTIONS. 


| TO reduee a vulgar fraction to 2 decimal, the rule 
| is, Divide the * by the . annex - 


. . | Ex 


: 14:103:22:155;. 


-eambric, and 14s . 60 ; 42 holland, and 


5 The ſhips Nall welt from one place of the 
unge , A 20 miles, B 32, and C 47 miles a- day: 


Anſw. In 7200 days, in 120 . eaſt longitude. | 
Find in what time B will overtake A; alſo, when 


_ 
— * » Mts 
1 


6s AR DocrRIX EO 


ing e continui the diviſion: aue 
W or el you think proper Wh 


 Enamples. 


eder 3 60 A 2 03. 1 75 1 nſv 
Reduce c to a decimal. 8), 000.1 2 1 a Allo mite 
_ Reduce 77 to a decimal. 16) 1 062 5 NE: 


Your decimal muſt ee 2. 


yo... ciphers, which may occaſion you 
prefix one or more ciphers | to your decimal. 


Reduce to a dec. 3)1.000(-333 A pure al. 
Reduce : to a dec. 6)1.0000(.1666. A mixt repeater, 
Reduce to a dec. 7)1-000000(.142857, A pure circ. 


Rana: 52 to 8 hes Op bee. ag”. 57, A mixt 
: OOO. 4 


\ + 
77 . 7 
EI 
* 


4 


Caſe3 2. | To » reduc . e of Coin, wt, M, „ 


Dec, to Nn. yet 


8 Fg alien part to: a | u 4 r ration, 9 | 


4; reduce as e N 


13 28 


. * Eramples, 


4 Reduce $8. to 8 chat is, is: Therefore, 
| 20)8. o(.4 A finite decimal. e 
Reduce 6d. to a decimal, viz. , or 2. . 
| 4001. OOO. o 25 Finite. x 
Reduce 198. 1144. to the deci nal of a pou 


You may brin all this to farthi „and divide 
by 960; or more expeditioufly , divide the farthings 
by 4» thus: 403. 00075 — this quotient ſet Wl 
ce, and divide by 12, thus: 12)11.75(.9791666 
Before this again ſet your ſhillings, and divide by 
| ee e "INN is. a mixt Fepenter. | 


Reduce 


} 
; 


1 5 D'ECIMAL FR ACTIONS. 'Þ Ws FM I 
| Reduce Soz. to the decimal of a 1b, YON ; 
e 12) 5 o, &c. ( 4166 


Reduce 1 week to the decimal of a year. 
35015 00, . 92 3076 This is a mixtcirculate. 


Cafe 3 3 75 2 reduce a Decimsl to its 8 r 


If the decimal is finite, ſet i under the decimal point, 
Vith a cipher under every part of the decimal, and this 
is the vu fraction; 5 at fry may be reduced to lower 
terms, thus: .75 may be made a vulgar fraction, 
chus: 1, and e to its loweſt terms, is 4. 


; If the decimal be a pure repeater or circulate, 4 9 
j;or the denominator of the * and 9 for ug 
1 figure in the circle. 1 


9 


e ahh 36, ae | 
i 45, or W. 


2 Bacon be Wit wins repeatin or circu- 
lating from the whole fraction, ſubtract the finite part, 
the remainder is the numerator of the vulgar Fraction. = 

and the denominator is 9 for each figure of the circle, 
or o for a ſingle e er wes W 8 wary _- | 

in the finite * | A 


| | Example... Reduce 0725; 00 2 walgar fraftion. - Fa a F 
iy , . E 
3 * Te, Keno: 2 PA. 

918 * | Ys rs "2 
—_— 0 43, the waar fraftion 3 Fr 
909-4 | Es f 
80 will 16 be reduced e a 4 


4 e Tu DOCTRINE! OF” 9 
* decimal by'the * "OI | 
dtiained in an integer; point off the ſame number of 
= _ decimals, figures | to the left are the parts, and the 
daeimal is now of a lower denomj and e 


eee Reduce . 12 5 ct. to known parts „ 
Beduce 35 lb. Troy to known parts, 802. er. 
RNedute. 13 years to known parts. 6wks, Ida. 12h. 


3 ＋ 
* 4 
„ 
” 
* 
— 
* 
1 
—— 4 


breinal FRACTIONS. 17 


| Engl money may be found by infpe8ion, thus 2 

e the figure next the point, gives ſhillings; if 

e pt forue þ be 5 or more, add 1 to the 

then the ſecondifigure, if under, or its excels above 55 

e r e 
teject 24. 


Caſe 5. To * Daina t6, Aren forms, 


| Eirculates of the ſame number of places are fad to 
be ſimilar, and when they begin and end at the ſame 
diſtance from the point, they are ſaid to be conter- 
minous. Circles 8 be made ſimilar and conter- 
minous, thus: Extend every circle to as many places 
5 a8 is the leaſt common multiple of all the circles, and 
ſ they will be ſimilar; then ſet off as many fi 
for a finite part as are in the longeſt finite, and extend 
the eireles 2s before: So COT OY * 


conterminous.—See —_ 

Ditmilar® „ 1 fmilar. 
G Made ſemilar. and conterminons.. 
473 , ADIATSOT 

3 1 eee 32, 424242 
IF” 395959 8 dos 


82. ADDITION. OF DECIMALS.. IP 
In finite or eee, detimals por as: in 


WONT 
| 64. Ts 4 ſe JS 0314 + * 0313 T 
28195-2898... 0 „ 
„ - 0406 + .oqgob+. 
60.37% 225 0281 T 028t +. 
ta IS... 3 „ 
194.67, 333 462 162 certain. 


1 ? 


: | hand column; if 


* ade 


* 


: 6 : * 75 9 * * * 8 2 
0 % * | 2 


DIST... 24.7777 


N 


Cie a . ee 3 
ites are with * give the re- 


mma * more. N 
4 ; 
3 : #7 in 2 . 3 19 128 2 +j3 hs. 4 £- ? 
y Ts * „ 


4 
1 
M 


3 


25 1 "Ih 3333 2 


| (0.CTRINE: DFq 


r 


* 
Y 508 * 


— 
= 


» 2 $ 7 5 1 


N 
a 

2 | 3 TEN 
35 > 


3 r 5 


* 


. * 
— ” 
2 rr 
I EE ERS 
" * * 47 5 hk 
C _ 
SR 
I r 
3 4 7 
ba 
ARE : . 
DN % N 
. Y f 
4 j S 
2 4 
4 1 „ 4 
* * 
5 2 — . * 
ER > ö 
5 
. 
A 
: - 
| 
wk 
4 
. 
A f 
a 1 
- 
* Ss 0 
* * ” 
* I * 
| | 
1 - 
n 
* 


FS 7555; e 156. 2222 1.656 


1 * 
9 . we As (© * n n : * 


= 4. 5 finite. , Ds e mint. [12,166 beten. 


. Caſe z. A circulates. are to — . nds. 
* * Amnilar and conterminous; if finites are with 
them, make the finite parts of the cirrles equal to the 
- longeſt finite; if repeaters are with them, make them 
conterminous with the circles; and in adding, 


* 
8 
* 


r 20 5 
Tn; * 4 ©. 


Dung 5 - LT We 

8 * 1227, 777 ee 
| ran: - £2 Jag . 
181818181 i * - 22:37:437437 8 
5 ( . ; 8 23. 12,61 2612 V= 


een £ 
8 3. "SUBTRACTION Or DECIMALS, 


1.606 17965 536 


VVV 


„ : 
5 ** 
F * - 
8 "hs 8 N ; 4 . 
8 4 "6 8 n 2 
: 3 : 
0525” 
2 : ey We: 5 
N 1 7 5 
S 5 N f 2 0 
* F * 2 7 — 7 5 of FU 
: 4 0 - 5 
2 * Ik By 3 | x 
8 ; 3 ' 1 P . Ns ; * 
- . 
= 4 « . 
FT 


DECIMAL FRACTIONS. 3 


| . 2. In ters borrow g on the right. Ob- 
ſerve the fame Tections, as in Addition „in . 
the numbers. 


24.273 42.125 Ma | pgs” 
16.666 14-4444 13.775 1.2033 


7.506 27. 6805 22.4472 1.19 | "MN 


Caſe 3. In circulates pay 1 on the 9 id; if 
you have to borrow on the left. 0 


42.428571 | | 12.27,292727 4.66 1.27 A 
34557143...  19:37+437437 . 77 : 


„„ . 835289 3.84 49 


»* 


"On. MULTIPLICATION OF_DECIMALS. 


| Give as many decimal places to the product as are 
in both factors; and if you have not ſo many, a 
ciphers. | 


125 * 24.117 + 1 
F „ 


e e e ee 


Prod. 03725 171.25 8.510889 8.51436 


Caſe 2. When a finite multiplier multiplies a re- 
peater, carry by on the right hand; and before vou 
add, make the n conterminous. 


5 „ 
| „ 2.86 
I e 2.5300 
49266 . $275.35 
| 43333 

615.83 ME W 
| 120. 5966 

N 


l . 
* CR ve * 97 
— 9 


TAE DOCTRINE or 


3 3 3. When a finite multiplier rovitiplics a tbe 
| from the left hand; and be- 


2 
> 
8 
«1 
, 23 
* 
* 
CL 
— 
oa 
* 
- 
" 


| 27.428 77 a pure circle. | ; "370681 ; A mixt cirdle. _ 


_”” TH Cate 4: When a 8 finite W 


Imi this and all caſes, when the multiplier is infinite, 
telduce it to a vulgar fraction; then multiply by the 
nnnnumerator of that fraction, (ag in Caſes 1, 2 or 3) ac- 

cCording as the multiplicand is finite, pope ting or cir- 
= +« , culting, and divide the product by t e denominator, 
_ | wie will always be ſome number of g' i 
=_ "Zu by 26 Or thus: 24.25 IT 


e 
PE 3 | 
24 


— 


T 28900 
8 | | e to bo 7 64590 4 5 ; 


FP 102 5565 6 
„ Cuſe g; When beth kb, FEI 3 


7 by 2.8 i e er 


1 
* 
— 


” Ts. 5 


F N 
5 s 


351.55 
1 Examples | 


abies 
7 


1 
7 
— 
. =_ 
— 
1 4 
- — 
6 
: . ws 
2 1 1 
3 "a , ; 
5 $*. Mas 2 
a . * . v7 
8 r 
2 © ee 
E LY 
# — * "MP," 
= 7 
2 * » 1 
2 5 A Tre 7 RR 


1 We ee 


56.27 by 3.6 
233". 3 


2 1688 f — 
ma 168918 | 9 8 


08h 8 g 
20633 7 


8 
N 

3 Woo 7 1 
113559 
barry” > alta Is 
53-2925 
"© $473 


„ 
- 154.840 


234.6 
18 


187773 
23466 a 


LS 


2.240 
255 9 | 


42-666 


1 


997 679.45 


1 „„ 
N 536 NAG FS mo Circulate multiphes a Finite. 


345-25 by 3.72 
LIES 
310725 369 

207150 Eh 7 | 

8 


1273.9725 


7 


I 2.8582 
STE 


%. 


1286.8408 | 


| | Cute 8. When Circulate multiplies a Repeater. 


350303 + 
Examples 


- 


5 . THE DOCTRINE or 
= - - Caſe 9. When both Fattors cireulats. 


= 3335 by 445. | 963-405 by 7.18 
„ 441 EN TRE a 7 


— — — 
* ; * 


99)1416.20594. "© 4a 3 5 
1490-59105 Ei RN 


+ 


3 


* Bog 


548 £08 


* 


8 
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85. Division or DECIMALS. 


Work as 10 Integers, and re 28 many decimal, 
places to the . as the Ke has n more e chan 
the diviſor. FERN - 

-. Exomplts. f . 


wo en es zel wy . | 64032280 5 
. 18.5) 15.62 5(6. 25 ; nn 
5 5 24. 2468 +)342-357864(14-1 19 Kc. : 


: Caſe 2. If the dividend repeat, work as ng and 
and in e the 8 annex the een 


* . 
333 26)-444(-017094;0 hene glos eswe 


< * Oe 
: ; EN; 
- — * 


* F 8 f 4 
5 5 182 x : 


4 : — — 


„ 245 de. Eg, 


*% 
2 . 
® - 
* 
- 
- 
f 2 
> 
25 ; ; 2 N x D 
3 * 8 
1 N 
rs : Z 3 * £2: 
a * - 4 8s 
2 * 4 8 — 2 2 7 
Lg 4 
i * * ET + * 
3 bn + 2 . WES, 
<& * 1 BY % 
2 . 14 Z o 
1 Cog ro 2 OE” | s 9 8 py” £ 
* 8 5 3 PR 3 2 44 


a 2 e328 5 20. 30100. 16 


' DECIMAL FRACTIONS. 7 
In al caſes, when the diviſor is interminate, reduce 
it to a vulgar fraction; then multiply the dividend 
by the denominator of that fraction, and divide the 


product by its numerator. Follow examples of eve- 
caſe. And firſt, 222 diviſor a repeaters Fw divi- 


nd finite. 246 
24-3)9654-25 35.6)24678.25 
VVV 


— _— 


219)86888.2 (396.78 321)32210435(691-9135 


Caſe 5. When both Factors repeat. 


J 20 10 or 


7 5)111 1152686468519 1 8 3) 9098 5(4.926 +_ 
| Caſe 6. When a Repeater divides a Circulate. 
Divide 1478.27 among 4 men and 2 boys, the men | 


to have equal ſhares, but the boys 3 ſhare each. 


''X hd % 4 


S's 78. . . ops = 


ee "We. xc. 1.16 15 34. 8 - 


| Caſe 7. When a Circulate divides a Finite Dividend. 


bees 246.60 | 
T e 
73 4285)6788 "= (9504-6 4270243. 54000. 
Caſe 8. When 4 Circulate divides a Repeater, 


24-7264: 5 «78; 62484 . 5 
2 1 1 78 * 


| 2448)64.02(2.61 5796 | 75 Jas 7565 N + 


Cale 9. 


4 "te 125 * 2 7 N * Z 8 3 * r 'F TE 
ae, * x * ren 
; Op 
a "OS 
* 1 2 
. 


cu When 1 Eaclere — 9 | 


| hee. „ a6 876. 24 
„%%% BS... 1 .9 74 Z 
4421) $18.48(25 5464 Tagore 
ns TW: 
| Ys a” FER e ; 
RULE OF THREE IN, DECIMALS, * 
| Queſt. 1 1. 67 17 7 of dot Ts. 2 6, what 
| cat Spada that rate? Anſwer L. 39 3 | 
„„ 0 LO Tal. 3 8 
E 4 * 1,9 39.375 
2. If the clothing of a 1 R of 740 Sidler 
EE | „ 
_ —_— L. 4 1 Bop 


; 3 | What eu 6770 eadls-knives, at at 4 441 per 
dosen? Anſwer L. 1119 6. 


4 12 : 216 : 6194 111.4 


| * 
939 + Ks cance col 8. hat 6a Ditch? - 
FX en 5 ** 


66 55.46 
4 Sunne 5 ; — „ Stones. 1 
n e sas 


5. A Draper 


% 
: 
5 
* 
- 
* 
* 
i * 4 8 

8 7 7 8 SIN 8 * 
1 ary BY 4 5 * 

e n ; I 125 

— D N n — 8 ö 


IN DECIMALS. 790 
. e ee. t 


were 12 pieces in a bale, and 54 yards 


8 what was the amount of the N | 


what the price of a yard? 
Anſwer L. 1555 4 the amount, at 128. a ard. 


* 32.4 3: 48 and 2592: 1555. 2216 


6. Bought a quantity of Scotch cheeſe, at 5s. 8d. Wo 
per ſtone, being allowed a pound to the ſtone 3 what . 


vill the whole coſt me, viz. acoſtone neat? 
E _ Anſwer L. 53 6 8. . 

1 283; 200: 56.6 — 3.3 the 1th part. 
7. „ 75. what colt 181b.? 
og Aufwer 'L.20 3 oF, 


312 3 2 38 : | TE” 


8. An ingot of ſilver 8 oy 10 OZ. rn a 


Wlnt is it worth, at 58. ad. per ounce? 
5 Anſwer. L. 18 5 3 5. nf by 
083: «2583 :: 5.8916: 18.264 4 

| un . bought a piece of cloth, which con 
1285 at 1 58. per yard; e many yards did it con- 
Aufwer l 4 | 
C Ot FR buy 

10. Bought 7 yards ſearlet r L 12, fora ſuit of 


5 clothes; but being offered the whole piece 6d. a- yard 


ö cheaper, if I would take it all; I am reſolved to do fo, 
1 what will it amount to, being 40 yards? 
| "Anſwer L. 25 5 8. 


A ab ace 26.2857 : 1 


11. H L have an eſtate of L. 256 15 per annum, at 
FE what rate may I live per day, fo as to lay up L. S at 


"the Yar Eur? ee 16s. 9:4: per day. 
3 — 150 , f306. 75 
: 306.75 : 2 . 02739 +: 84 


12. How 


by nur or TYRES | 


.12. How many mole-ſkins, 6 dozen whereof — 
2 a ſquare yard, will line a cloke, that has-in it 4 n 
of cloth, 54 inches broad? Anſwer 432. 


Inverſe. 1.5: 4:2: 6 and 72 X 5 432. 


I 3. How many planks, that are 14 feet long, and 
1+ foot broad, will cover a floor, that is 60 feet long, 
and 20 feet wide? ? . Anſwer 575- : | 


20 : 60 : 0 Inverſe. The anſweris eo fe, 
which divide by the length of a plank. i 


14. At the rate of 5 per cent. per annum; whit i is 
| NE of L.60 for 40 1 . 68. 0 


L. ; 3 L. f | 
100: ps 1 . 


1 5 At what rate per cent. per Raw will 15950 
gain 58. per week? Anſwer 2+ per cent. 


16. I 14 buſhels of oats ſerve 16 horſes 4 days, how 
many horſes will eat 441 bolls amc! . 8 
Anſwer 4608 horſes. PR | 
17. Suppoſe when wine is at L.30 per tun, that 1 108. 
worth will fatisfy 6 men; how many men will be 
ſufficed with L. 5 worth, when 1 wine is at L. 2 ks me 
tun? Anſwer 72 men. 


18. Bought a quantity of lawn ber 1. 208 at fo gd. 
per ell Flemiſh; I demand how many rag ngliſh 
there are, and the price of a yard? * 
Anſwer 120 yards, at 78. 8d. p . 
19. A ſhepherd, who had 6 wedders toiſpoſe of, 
deſires a ſtoremaſter to ſell them for him, who, put- 
ting them among 48 of his own, delivers them to a 
drover, to ſell for him to the beſt advantage, allow- 
ing him, for his pains, 2d. on each of them, and 2+ 
ſheep by and attour'; the drover ſells them to a but- 
_—_ at 108. TW: x 50 of them, and gives the other 4 
8 


* 
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| to the bar in : Now I deſire to know . 
Hors hou receive for his 6? 
Me Anfwer L. 2 11 115 7 up 


50 N 10 50 L. 25 and 54 : 25 53 22,5 : 1.1574 
add 54 two-pences is 1.6074 and * 1 504 
23-3925 then ſay 54 23: r 


20. "Wan, are 67 acres of wheat to be 3 by 30 
ſo The 10 beſt hands can reap 25 acres in 8 
days, the next 10 can reap 11 acres in 4 days, the 
laſt 10 can reap 5 acres in 2 days; how long will the 
67 acres ſervethe 30? Anſwer -8 days. Ep 
211. B lends to A upon bond, bearing moet from 
the date, at 5 per cent. L. 560. At the end of 7 years 
A breaks; B 1s therefore obliged to compound for 
his debt, and receives of principal and intereſt 178. in 
the pound: It is required how much B will e 
og how much he is a loſer? | 
Anſwer, Recovers L:642 12, loſes L. 11 38. 
232. Bought a cargo of ſheep-ſkins, and nolt-hides, 
jor which paid L. 10o0 Sterling, at the rate of 9s. for 
every hide, and 18. for every ſkin, as the ſeller aſſert- 
ed (for I did not number them): He withal told me, 
Thad 100 more ſkins than hides; this was true; but 
though I ſold the hides at 108. 6d. and the ſkins at 
14d. each, yet I. received but 100 guineas for the 
whole; I am therefore certain I paid for more than I 
+, Feceived;yCan you tell how many the NIE has wif- 


counted me ! ? Anſw. 20 of nn. 


For 10 eins = = L. and 100 — 5 = 95. Now 
on this L. 5 you gain 16s. 8d. and on the reſt thus: 
10: 11.66 7: 95 : 110.83 Now L. 105 — L. 5 16 8 
L. 99 4 and 110.83 - 99.16 =11.6 what you 
want of t * . ſhould have had, and 10s. 6d. 
* L. 383 and 11.6. . 583 S 20 the anſwer. 


. 23. Bought 
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packs of Galloway wool, 11 
4 8.1 in 2 one, at 68. 8d. paid 88. per 


carriage to Ayr, ſold it a 78. 6d. per ſtone o* 24 4 


What was my clear gain? Anſw. L. 20 21 
24. A . oh 10 creditors 1 58. obe 
which they refuſe, t him, they knew his fubject 
very well, and that = weld have L. 100 left after pay- 
ing them 1 58. a-pound; they therefore infift for 168. 
But, fays he, I know my ſubject will fall L. 1oo ſhort 
of paying you ſo much : I demand what was * debt 
and ſubject ? 

Anſwer, His debt L. 4000, his ſubject 1 

25. A general of an army, after a ſore battle, 


on reviewing his men; that 4 of them had been ſlain, 


v taken, and that v bf them have deſerted, fo = 
now he has only 15600 left him; how many were 


| 4 in his army when complete? Anſwes 24000. 


26. A grazier buys, at May- day, 40 oxen; at L. TY 


Fan he pays for graſs L753 he ſells the 20 belt, at | 


ow-day, for L. 11 5 each, and the other 20 at 


4 9 155 incidental charges amounted to L. 5 14 6: 


at was his clear gain? Anſwer L.35 5 6. | 
27. A man bequeaths his ſubject equally to his 4 
ſons; but living 7 years after this, and one of his ſons 
being dead, and his money increaſed by the intereſt; 
at 5 per cent. he leaves it equally to the three ſur- 
vivors, ant each had L. 240 more than at firſt; I de- 
mand what was the ſubject at firſt? ? Anſw. L. 1200. 


Add 4 of 3 to 35, which, in a decital, 3 25 a "of 

fay, + > 240: Th | et a , "Ig 
28. George Goldie and Sand Silvertlive to pay 

a certain ſum equally betwixt them, which they do as 


follows : Firſt, 3 Z ol it, and Goldie pays a Suinca as oft 
as Silver pays a ſhilling ; in, they pay + the ſum, 


and Goldie pays 2 guinea for Silver's crown ; and at 


the laſt payment Silver has to pay L524, part of it to | 


* 12 1 
. 8928 8 5 * 
— AL £ j - 
32 F 5 - - h e 
+ 2 = < * £ Fs * a - 1 * N 2 
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IN DECIMALS. v3 


the creditor, and a part to Goldie: I demand the fum 

thus paid? Anfw. L.858. 4 
It will be as commodious waa this by r 
bractions. Silver pays at firſt zr of 3, that is, 375 
and again, + Of - =, Or Fr, that is.in all, r; 5. and this 
Wants 4 of his 2. Goldie pays at firſt 2g; and a- 
gain, 32; in all, 143755 that is, Wir more than his 2; 
which, added to Silver's deficiency, makes 4225 3-253 and 
then ſay, IHs 5.444 55.5.5 Bak et 
29. If A and B can do a piece of work in 15 days, 
A and C in ao days, and B and C could do the ſame in 
30 days; in what time would any one of them do it? 
Anſw. A im 24,3 B in 40, and C in 120 days. 


| A and Bo the 15th part in a day, A and C the 

2oth, B and C the 30 3-1n all . 15. Half this ,075, is 
what all three will do in a day; ſubtract .033, what 
B and C do, and there remains ,o416, A's Wore a-day, 
and .o416 -: 423: 1: 24 dec. Lt 


__ A herring, a hen, and a ham 
Were ſet on the table before us; 
A bottle, a bowl and a dram, 
For ſhillings a-head, half a ſcore ois. 
The fiſh was a fifth of the fow!, 555 
| And both were a fifth ofthe ham ; N 
l be bottle a ſifth of the whole, | 
And fo were the bowl and the dram. : 
We paid for our hunger and thirſt 
In equal proportion, to wit, 
As article laſt to the firſt, 
In apder as formerly wrote: 
+ Exhibit a ſenſible ſtate 
_ Of this very nice bill of fare, 
_ Perhaps, if alive at this date, g 
It ev'n might perplex Mr. Mais, 


Anſw. The herring 2d. the hen 10d. the kam 535. 
the bottle 28. the bowl 18. 9d. dram 3d. | 
e It 


a - * * 


2 


nuR OF "THREE. 0 


F Ide 48. nd ſince = fiſh A7 fowl were + of le 
4 ham, they muſt be z of the whole eating; and as the 
' 2 _ liſh. was J of the fowl, it would be __—T A, A _—_ 
'$ , ing, Ae. 8 | 5 
L jg © 
= a FED, 1. A, B and C purchaſe and embark at the 
1 Canaries for London: 216hhds. of wine; whereof A's 
8 is 96, B's 72, and C's 48 hhds. but meeting with a 


| 5 3 ſtorm, they were obliged to throw Lgver yy N 
| „ 8 * many loſt nf af, 
=: Anſwer, A Joſt „ nd c 20 hhds. 
kk. _ :2 uind de in company; A puts in L. 115 
more AP B; A's money was in company 9+ months, 
and B's 1373 they divided the gain equally : I de- 
mand the ſtock of each? | 
N e = L. 400, and B, L. 28 5. UI 


28320 i 40 3.83 116: 98 265 


8 Two. wa put in L. 990 A and 
gained 20 percent. A's ſtock was to B's. gain as 17 j 
ock was to A's gain as t3t0 37 3 3 z 
4 gain of each? 1 
* A''s ſtock L. 561, gain L112 43 B's noc x 
L. 429, gain L. 85 16. 

17 ＋ 13 30 990 17: des kek, 

or, 6: 198 :: 3.4: his gain. + ab. 


4. A puts in 2 of the ſtock, and takes Mrs; gain; 
B puts in L.600, and takes - of the gain; C put in for 
8 months, and takes = of the gain ; 75 pute in I. 104 
for 10 months, and takes I. 35 55 of Jo: 1 demand 
ſtock, gain, and time of each? 
155 Anſwer A's ſtock L. 276.6, time 5.8 nech, gain 
I. 80; B's ſtock L.600; time 2 months gain 1.603 Cs: 
ſtock I. 120, time 8 months, gain L. 48, 


„ 
WH 


a 
* 


to Rho value 00580 ip of goody C, n 3 D, 
eee they have in returh 100 hhds. tobacco, at 
30 per hogſhead ; 500 barrels of tar, at 25s. per 
Pet and a remittance of 5000 dollars, at 48 A 
takes 20 hhds. of the tobacco, and 100 barrels of tar; 
B 24 hhds. and 200 barrels; C and D each 28 hhds. 
and 100 barrels: How-muſt the dollars be ſhared a- 
mong them, to even their accounts? 
Anſwer, A muſt have 691.6, B B 391.6, C 56s. and 
D 1341.6 dollars. | 
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3 What coſt 250 yards, at od.? 
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Fi. N. T, N. 
Boes a 46. 96, at. eher: 118. e ,At 16. 


3 Og 3 
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5 1 5 14 14 L 5% 16 


db. . Or thus. | Or thus. 
50) 60, at 1s, ddl. 266 80) 260 
40 8 1 < - $5)1826 | 


ü ©” _2Þ Ty _—_ 
Tal. n 
en at 28. 7d. 80) a6 dae 

4 7 9 60)1820 7 ” 1300 


3 . 33 11 "> 


150621 Ib. at 38. 10d. 8 521 yds. at 38. | Inn ; 
— 1 — — | Ml 
2) 62 33 at 2s. J) ½ 126 5 28. bo 
2 & 5 2 TOON: 8 16 or 18. 3 |; 
oj 3¹ So: 928 5 — 34 for os. 24. | 
ito 6 at'os. bd. | 
1 7, atos, 4d. 121 1a 3 for 1 


| rig — 6 at 38. 10d. | 
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£5 | PR K 1 5 f . 91 
follows, in number, viz. Bulls, oxen, and cows 782 54, 


ſheep and lambs 711121, calves 104760, hogs for pork 


146932, hogs: for bacon 41000, ſucking-pigs 52600 ; 
Now, valuing” the black cattle at ro hm 5, the theep at 
12s. 6d. the calves at a 58. the hogs, for pork, at L.3 5, 
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; | thoſe for bacon, atL.3 15, and the pigs at 98. ; how 
: 5 "IF MN +. 42.0 od , | * 8 
much did Landen d in butchers meat that year? 
2 . . | 
Anſwer, I#680310. We are far within the value. 
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wha 1. An inn Keeper . 20 pints of por, 


ter, worth 4d. per pint, with zo pints of cider, at 6 
12 pints of brandy, at as. 6d. I demand what 2 poet 


of the mixture is worth? Anſwer 10d. : 
2. Bought at Kilbride market 3 parcels of hogs, the 
firſt 273, at L. 5 10 each 21; the next 187, at 5 15 
each 22 ; the third 194, at 53 a-head; I put them all 
into one drove: I demand what they ſtand head, 
one with another? Anſwer 58. 12d. nearly. 
3. There is a maſs of 602. of gold, at L. 18, = 
ſilver, at 58. per 1 e value of the whole is 1.87 
tity of gold and ſil ver?! 
ber 20 02. — 36 filver. . . . 


Multiply the total quantity by one of the rates; Ga | 
tra this ing gs from the whole value; —— 


* { | 


Ther. No « ab . at 1 58. 0 
n; at 9s. wet pads Ly 63 What yards of each? 
Anfwer 0 and 40. 

5. Twenty gentlemen and ladies, at a tea · table, 
drunk 93 cups of tea; each gentleman 5, and each 
lady 4: How many were the gentlemen and ladies? 
_—_ I 3 | 7 ladies. 

e, There. 


LI GAT LON 93 


6. There are 100 gold and ſilver watche 


L. 1200; the gold at L. 40, the ſilver at Lis. each; 2 


How many-of each metal? 
Anſwer: 20 of gold, and. Bo of filver. 


$ 2. _ ALLIGATION nne 
„eb 


1. A farmer has corn of 4 kinds, viz. Wheat, ar 
38. rye, at 28. 6d. barley, at 28. 2d. oats, at 18. 8d. 
per buſhel; of all theſe he would make a compoſition 
that might be worth 28. 4d. per buſhel: I demand . 


on 8 
8 of rye. 


8 


0 7 Or thus: 4 8 
n 2 of oats. 


Place' my — . under one another, and the 
mon price on the left; join one greater than the 
| common price with one leſs. and ſet the difference be- 


twixt each and the common pricę gpoſite to the one 


| Joined with it ; and how many ways you couple them 


they are 


you have ſo many anſwers. 
wheat andooats, and 2 


coupled above you. have 8 of 


numbers but they might be coupl ed both ways at 


ö onoee, and the anſwer would be 10 of each kind : alſo 


multiply or divide theſe numbers as you pleaſe, the 


products and quotients will ſtill wer th 

or thouſands of other anſwers! may be h. 

\ Pen next queſtion. 1 = 

/ 2. A vintner has wine, at 2s. ad brandy, at 18d. 


Which he would mingle with f 
' the pint, ſo as the punch migt 
quantity muſt he _— of each? 


| 5 12 as 


23 


365 eee . 
) 8 of barley, 2 


& be. worth 0 what 8 


„ 


28 
— ** — 


5 
. 6 Du TIT. not mnrwomamarwn x 3 
„ pg n 3 — A —˙m 7˙Q 8 — 2 


_—_— wine, 7 wee ee e unter. 
| "Now — 6 two of the ſimples, ſuppoſe of 
the wine and water you muſt take pints of wine to 
16 of water, as you will find by ſubtracting the com- 
mon prięe from the wine, and the water from the 
common price: Now add this 7 and 16 to the com- 
poſition found, you may have 0000 anſwers, thus: 


Lise, 7. 14 e 35 — 4 "56" 63 &c. 


We . „. . 


i e 26: 75 88. 7 90. . 122. 136. 154. &c. 
re 0 compoſition Cake beündy ant wa- 
ter, von will find y of the one to e other; EY 


n er. 1 * 


7 4% > , , 
r 2 Þ a | | 12 
| pl n 


wine 7 1 7 7. 7. 5 To” it * — 1 
| I 85 455 1 5. 88. 55 25 5%. = 


76. 8 
he water nar Nes nal in- 
u diminil 


"lb £ e "rom the. mixture ; 3 and 2s | 


5 | 104 120 or — * 4e 24 '8. 
h 208 208 208. 208. 208 208. 
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flour, he muſt mix with the . 


a 1 We” 28 4 7 
AL LI GA” {9 95 ; 


- 6 . n. 
AL LI AT Io il 


1. A miller hath 20 quarters of ſine flour, at 188. 
per quarter; which he would mingle with a ſecond 
fine, at 158. rye- flour, at 128. and barley- flour, at 10s. 
ſo as to make up a compoſition worth 138. 4d. I de- 
mand how much of the coarſer wheat, rye and NY ; 


3.44 h 3 en. AY FEES, 
1 30 | 1 voy * _ : „ 5 5 


ens buras there muſt be 
20 of the fine, ſay, by the Rule of Three, 10: 4:: 20:8 
&c. for the others the fame way; ſo you — 8 


the coarſe, 10 rye, and 28 barley. It may be coupled 


otherwiſe, or varied, as in the former Caſe; only the 
20 of fine flour muſt be ſtill the fame for inſtance; 
— — —— of the coarſe, the rye and barley, 
at the giv Es es en and” #, 


Wheat 20 20 20 20 E 4 20 poo 
Wheat 8 22 36 50 64 78 92 n 
Rye | 10 15 20 25 30 3 45 
Barley : 28 33 38 43 48, « 5 5 35 Df 63 5 
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1. A grocer would mingle currants at 9d. raifins, 
at 8d. tgs, at 5d. and prunes, at 4d. per Ib. fo as 0 
make a compoſition worth 20 amen t N 


- Couple jult as detore. PER NES 


= 


—— — — 


8 $4 "EP. i] 
n e 
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. Ly of 
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ke . ſhould be 60; Re. TY by the 


ale is: 8 2 :: 60: 15. 82 :: 60: 15. 


8 : 1 :: 604.75 ad 8 9 : 60 22.5 which 


i anſwers wu queſtion and thele numbers _ be va- 


SOIT” 7 en aka of the 


three others let one be of a different kind from two, 


viz. one greater, and two leſs than the mixture, or 


_ the contrary : then of the two that are of one kind, 

take their differences from the mixtures, and ſubtract 
dne difference from the other, and with the remainder 
A _ eltherincreaſe or diminith the ſingle variable quantity, 


then let that quantity that differs moſt from the mix- 
ores be variediin the ſame manner, by the ſum of the 
two other differences: and the laſt variable quantity 
© muſt be ificreaſed or leſſened by the ſum of the remain- 


=—_ two differences; but in a contrary manner, viz. 
added when they were ſubtratted, ſo will the 9 
I | 


| found be 72 ied . - 
n 15 15 
=: Figs "Yo 15 3141 7 ap. 
Wl Prunes . 22. $71: "> 2 5. 5 *. 28. 9 31.5 


— 1 182 453 1855 a 43. Fo 17 15 22 15 15 
. 75 2 5.5 4 3.5 2, 1.5 5 

F. 15 19 23 2 31 35 395 8 ety 
F. 22.5 19.5 PEP 13-5, 40.5 7.8 1 1.5 


— 


ALLIGATION. OW 


Any one may be made invariable, and other an- 
ſwers obtained, and the quantities might be coupled 
two other ways ſtill. 85 3 


2. A founder would mix gold, ſilver, braſs, and tin 
together; gold, at L. 3 14 per ounce, ſilver, at 86. 
braſs, at 9d. and tin, at 3d. he would make of the _ 
mixture a bell of 200 ounces, that might be worth 
L. 200: How much of each metal muſt he take? 

1 Anſwer 54 0z. of each. Fes 


C 4s E IV. 


| 4 queſtion may be propoſed that is bath total and. par- 
tial, and which, being a compound of the otber two, may 
be ſolved n OO e ⁊ a OS 


A farmer has 500 ſtones of clover, worth 6d. per 
ſtone, with plenty of rye-graſs, worth 4d. natural 
raſs, at 3d. and oat- ſtraw, at ad. per ſtone: Now, 
he would mix the three laſt in ſuch quantities with 
the 500 ſtones clover, as would make a ſtack of 4000 
ſtones, and that might be worth 34d. per ſtone ; what 
ſtones of each muſt he mingle? BEV 


Work firſt as in Alligation Partial, thus : 1 
Then 4: 42: 500: 5oorye raſs. 


4: 6:: 500; 750 gras. 
' 4: 6:: 500: 7501traw, 


* 


| Theſe quantities, ap the clover, make 2 500 ſtones, | 
at the given price; Hut there ſhould be 4000: where- . 


fore make a compoſition of 1 500 ſtones of the three 
laſt kinds, at the given price, you will find 1000 of rye- 
graſs, 250 of hay and ſtraw; ſo you have 1500 of rye- _ 


133 


5 value I.. 3 
the number of each 


pr” x duck ö. and a hen 4b. ? 


8 ___akMeonos. . 


5, 1000 of common hay, 1000 of ſtraw. Many | 


varieties may be found, as before, thus: 


Clover 50 coo 50 Fo0 50 50% 
Ryegraſs 1500 1498 1496 1494 1492 1490 
Hay 1000 1004 1008 1012 1016 1020 


a + a 9 996 39 992 990 


8 


Promi 1ſcuous Examples. 8 


1. A cock ſends his ſervant to buy 20 fouls, of five 
different kinds and prices; but gives him only 20d. 


to pay for the whole. Now, he was to buy geeſe, at 


Ad. hens, at zd. chickens, at 1d. doves, at d. and 


larks, d. How many of each kind muſt he * . 


See ten different anſwers. 5 
Oele FJ6́;Eʒ KNEES, 254. 
Hens % 4. T.- 3 $0) Tp 
„„ 1 2 9 
— 1 1 2 4 
Larks | 8 e 4 12 PW 


To 3 one of theſe i leave out the chickens, | 
make a compoſition of the geeſe and larks, another of 
| the hens and doves, at the common prices, diminiſh 


uantities, that, when they are added, they may 


+ be under 20, any make up 20 with the chickens. 


There i is a flock of geeſe, ducks and hehs; 6o in 


gooſe being 18d. a duck a ſhil- 
ling, and a hen 8d. 2 — 1 a a ue: weighs rolb. 


53 n 12 hens. | 


| mg weight 23 ſtones; I demand 


— IP =: — — 

Fe 5 7 as 1 4 
5 . =, 2 

hy — 8 


2 2 
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will find 2 3 and 3 hens; put theſe together, the 
5 will wei Ib. ſo their common weight is 6.4; 
couple this whh the ducks which are 6lb. weight, and 


their differences, from the common weight, you find 


.13 and .26, which added make. 4 which ſhould be 
60: then 4 13 : 60 : 20 and 4: 26: : 60: 40 


the number of ducks; of the 1 pr na 


for 3 hens: therefore 5: 20:: 3: 12 hens, &c. 


3 A man owed me L. 100, 5 4 years intereſt, 
at 5 per cent. and going to receive payment, he had 
1 8 — y moidores, guineas, and 18s. pieces; and when I 

_ doubted what we would do for change, he faid he 
would pay me with 120.0f theſe pieces: How te 


of each think you I would receive? +» 
Anſwers are innumerable, | a 


Moidores 20. 17. 23. on 14. 11. 8. 5. 18. &c. 


| Guineas 20. 29. 11. a 47. 56. 60. 26. &c. 


18s. pieces 80. 74. 86. 92. 68. 62. 86. 50. 76. &c. 


4 There is L, 1800 in 18000 pieces, viz. guineas and 


half -guineas, equal in number, crownsand half-crowns, 
ditto, thilings and ſix-pences, ditto: I demand * 
number of each? 


Anſwer 125 guineas ali: 312 5 crowns 


and AR 57 50 


TAREAND rar „ 5 


be 


bs e er 238ewt. 241b. - 
. | Sy . What | 


G e of av hbas; of. 
fugar, each weigh ; groſs, 12cwt, gers, 2 Deep 


5 's N 
c 
* N " == 2 ; 


2. What is the neat weight of 14cwt. 3qrs. 10lb. 


| fugar, tare 12 h. per cwt.? Anſwer 13 cwt. 1 qr. 


15. In a cheſt of ſugar, weighing groſs 18cwt. 2 rs. 
20 


tare 2 ct. and tret al; on 104Ib.' "We is the 
neat! * Anſwer 16cwt. 4lb. | 


- Subtract the tare, leaves the futtle ; from the ſuttle 
uke , 'F7 part. 


DR I6hhds. ar: each wah 12cwt. 3qrs. 


Fg * 21b. per en mp. and: tret 4 on 194, as _—_ ; 
What! is the neat * 


Anfwer 187cwt. 2qrs. 1 5%51b. | | | 
5. The neat weight of a cheſt of ſugar NEIL? 2b. 


the allowance of tare was _ and tret as uſual; 


What was the groſs weight? 


3 


Anſwer 1 6ewt., Zars. 11 1b. nearly. 
ad The 25th part of the neat is 5 equal to the 26th 


part of the ſuttle; and ſo muſt be the tret ; and * 


added _ — the ine e 


1 


oy of bat 8 of et ars. 


tare, and the tret, computed as uſual, comes to 4cwt. 
Tp demand both the groſs and neat weights? 


Anſwer 118c 


Ar. grofs, 106cwt. 1 r. neat. 
The tret multiplied by 2 25, gives the neat ; or Tr by 26, 


— Wives the ge. ; 


7. The gro weight of 3 ids geen bs; 


* 1 cut. 1 qr. 1b. and the neat weight is 16 cwt. 


gars. What is the tare and the tret ? 


Fee edi er eee! 


Anſwer Tare 22. o8 lb. tret 2 qrs. 47: 92 Ib. 


55 There are 2 hhds. of ſugar, -weighing together 


5 8 0 23 cwt.. 24 lb. groſs, 20 ct.“ 8 qrs. 26 Ib. neat; the al- 
lowance of tare on the '#re2 


reater is double that. on the 
that * other 518 d 


. 


ON 


SY 1 8 2 
- 1 . 1 2 9 5 7 ; 
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"4 4 F> 
"9, Fay v 
4 — 8 * . * 


8 8 223 


ARE AND FRET. | "IT - 


- mand both the groſs and neat. eee of each hogſ- | 

head? 

-  Anſw. The greater 12cwt. 3qrs. 21b. grofs, 11 cwt. 
1qr. 151b. neat; the leſſer 10 cwt. Ps 221b. groſs, 
gewt. 2qrs. 11]b. neat. . 


The 8 Ib. difference of tret multiplied by 26, 

the difference of the ſuttle ; the 26th part 1 boy 
that, leaves the difference of the neat ; the reſt is eaſy: 
for half the difference f the neat added to half the ſum 
of the neat, given in the queſtion, gives the oy 
= quantity, or ſubtracted, leaves the lefler. 


9. Five hogſheads tobacco, five — pounds 


neat, 
When allowance of tare was the ſame with the 
1825 tret; 
He pleas'd to reſolve me, I am at a loſs, 
TO know e they ace * 5 Ts 


gro 
Anſwer 5400 Ib. groſs. 5 we) 
10. In nineteen tons groſs weight, ay, What is the 
neat, 


When tare is exactly the ſame with the tret? 
Anſwer, 7 tons, 11 cwt. 3 rs. 1155 5 


Here 27 groſs would —_ 25 neat : fo 
| 27: "25 * : 1757 . ' 


11. A ide load of CE 1 9 groſs 500 
tons, is offered me at L. 5 per cwt. neat, tare being al- 
lowed at 2 1b. per cwt. and tret as uſual; or, I m_ 


haave it at L.4 14 6. per cwt. groſs: . 


offer? Anſwer, The firſt, by L. 31ů 11 

132. Bought a cheſt of ſugar, weighin 8855 2000 lh. 
at 6d. the Ib. neat, the whole coſt L. 40 5; but going 
back to buy another, I got 26 Ib. leſs allowance of 
tare, and that cheſt ſtood me L. 15 17 6: What tare 
Was 


* 


3 mn. I'* _ L 
| SET 
8 


— 


— —_—_ 
„ * * 
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was I allowed on either cheſt, tret on both being as 
uſual? Anſwer 76lb. the firſt, colb. the laſt chef Wy 


The difference of the amounts will give the differ- 


ence of pounds neat. 2 KF, 
13. Bought two boxes of tea, each weighing groſs 
6761 for | L.428 15, the tare allowed — the firſt, 


was double that on the ſecond, and the tret was as 95 


to 100; What did I pay for pound neat? _ 
_ Anſwer 75, F 


The proportion of the tret being as 96 to 100, the 
fame is the proportion of the futtle : Now, add to 96 
and 100 ſuch two numbers (whereof one is double the 
other) as will make them equal, viz. add 8 to g6, and 


and 4 to 100, makes each of them 104: then ſay, 


104 : 8 :: 676 : 52 the tare on the firſt bax, and 


1043453; 676: 26 that of the ſecond, the reſt is eaſy. 


14. There is a parcel of tea, which, valued at 75s. 6d. 


e groſs, will amount to L. 84, the ſuttle at the 
ſame rate, amounts to L. 78, and the neat to L. 7 5: 
_ What is the weight; ef the tea? 5 


Anſwer 224 lb. groſs, 200 Ib. neat. 


15. I bought ſome barrels Orkney butter, 
Io put aboard a ſmuggling cutter; . 
Ihe pound, if paid at fix-pence gros, 
Shall make me ten per cent. of loſs; 55 
_ By ſelling out at ſeven-pence neat : 
No, what allowance, tare and tre, 
Shall I propoſe at payment of it. 
Jo ſave me ten per cent. of profit? ?: 


* . 
9 


Aut. There muſt be allowed vr of the groſs; o 

Which may be conſidered as tare, and r as tret; ſo 

| that the neat to be paid for is vr of the and it 
holds out in the ſale at of the grois. We leave the 


ion, and the rule to exerciſe the learner, and f 


— 
e 
* 
25 

_» 1H 
4 
4 
5 


4 
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© 1088 AND GAIN. 


1. Bought 240 ones of butter, at 88. 6d. per 


ſtone; how muſt I fell it again, ſo as to make L.s by 


the bargain ? Anſwer, At 8s. 11d. 

2. Bought 960 ſtones wool, at 7s. 6d. the ſtone ; 
which I ſold at 7s. 8d.. What did 1 gain by the bar- 
. ra L. 8. 


Thus, 1 20096008 


2 Bought cloth, at 1 58. nd; how mult 1 C 
it again, to make L. 10 on the L. oo 
Anſwer, At 168. 6d. 
4. Bought cows, at L. 3 12 each; n I ſell 
„ 3 
Anſwer 157 955 
Bought a tun of wine for 2g and fold i it for 
8 2 did I gain per cent? 
tet 8 percent. 


£4 Bough 2 pair of packet beverhes, for 228. 6d. 


which I f 01 248. What did 1 cent? 
Anſwer L.6 13. , 
7. In ſelling cloth, at 178. 6d. per yard, I — 10 
per cent. reine 
Price to 18s. ? Anſwer 13757. 


Say thus: 35: 110 :: 36 : 1137 and ſubtrac 100. 


8. In ſelling raiſitis, at 8d. the Ib. I gained 12 per 


cent. but afterward was obliged to ſell them at 6d - 
ether did I 7 cher and what per cent? 


258 11a 28 84 take from 100. 


9. In Hing yarn at 45. per ſpindle, gained 
cent. *. did the yarn coſt me? . 8 Ged. 
* 4. 57 10 
ie | 410 Selling 
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106 L088 AND GAIN. 
10. Selling cotton, at gd. per Ib. I loſt 4 per cent. 


what did i it coſt me? 


96 :< 9 : : 100 
11. Bought linen, at 28. 6d. which I fold at 38. per 


yard, and gave 3 months credit: What did I gain per 
ent.? ? Anſwer 182 per cent. or rather more. 


See Sünple Intereſt, viz. find 3 preſent worth .of Ky 
35. due 3 months hence. | 


"Ids Bought cambrics, at 58. 3 whas _ I | 
ſell it wy and ov 6 months credit, ſo as to . b 
e Anſwer 5s. 8d. 342 0rrs. 


100: 112 :: 5: 5.6 ed fudhe amount of that 


| for 6 months. f 


13. Selling cloth at gd. ahi ed vt 1 ned 8 
per cent. what did the cloth Om me? , gab 
Anſw. 9s. aid. „ 15 ; 


8) 10012. 5 nine · pences. The gain per kgs be 


as often contained in 100 as the * on a _ in the / 


coſt of 2 yard. 


14. A merchant FIG 8 at 118. 6d. 8 | 


12 per cent. and afterwards raiſed them to 128. what 
did he gain by this laſt fale ? Anſwer 1623 per cent. 


23. : 112 24 This ee is e in 


| Hul s Arithmetic. © 


5. Bought broad 4 at 128. and had 9 A 
Fey 7 and ſold it at 15s. and gave 12 months credit: 


What did I gain per cent. Anſw. L.23 15% -» 


Find the preſent worth of 128. due g months hence, 
and of 158. due 12 months hence, and conſider theſe | 


as yu real * Simple Intereſt | 
156. Bought 


re 3 WER 
N R We 
F : WIN 7 | oth. } 
> 6 RENT. . CT . 7 
A r r 
4 7] * ＋ 9 o 


LOSS AND GAIN. 105 
| 16. Bought ſugar, at 50s. per ewt. which, after it 
had lain by me a full year, I 1 | 
year's credit, though I paid ready money myſelf: 
What did I gain per cent.? Anſwer 1. 66. 
Add one year's intereſt of 50s. to itſelf, conſider this 


as the buying-price; take a- year's diſcount of 54s. 
from it, call the .remainder the ſelling- price: The 


gain on the cwt. is 10d. 50: 10: : 100 &c. 


We” 7. Selling cloth the loweſt in the market, I gained 
5 per cent. but afterwards railing my price 6d. I 


ined 10 per cent. What did I pay for the cloth my- 
ii, wh 7; 


© Your 64. difference of gains makes L. 5 more gain: 
Therefore 5)100(20 1ix-pences. | 


18. Sold buckſkin breeches, at 8 per cent. gain; 
but finding them too cheap, 1 raiſed them 18. each 
pair, and then gained 1 pe 
ſtand me? Anſwer 255. 


4) 100(25 for as 18. he ſame gain on the pair, 


+ b. 
"hard 


that L.4 is on L. 100, L. 4 muſt be as often contained 
in 100 as 18. in the price of the pair. | 5 


109. I overheard two dealers communing upon a 
bargain of cloth, but heard no price mentioned, only 
the buyer ſaid, He had offered enough; for at that 
rate the ſeller would have 18. on the pound gain: but 
the ſeller inſiſted on 1s. more; For, ſays he, a penny 
on the ſhilling is moderate enough profit : I demand 
how much the cloth had coſt him, how much he de- 
manded for it, and what the other had bidden him ? 
Anſwer, It coſt him 30s. a- yard; he would ſell it 
at 328. 6d. Was bidden 318. 6d. „ 


_” ſhilling on the pound 1s. 5 per cent. 8 penny on 
the ſhilling is 84 per . difference is 33: So the 


d for 54s. and gave a 


r cent. What did they 
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and got a ſmall piece to the bargain; 
* n for L. Io, and the reſt at 186 yard, 


100 LOSS, AND GAIN. 

the queſtion is w rought as the laſt, if you pleaſe 3 or 

rather thus: 20: 1 :: 12: 42.6 wy . 

4136s. 
20. I bought 3 at Ck 8d. per 100 how 


many „ | 
good ha which coſt me 58. per 


Anſwer, 

21. Lhave very 

ſtone; for which 1 am offered 58. 4d. ready money, 

or 58. 6d. at 6 months: which offer i l the beſt, and 
per cent. both ways? 


W 
Anſwer, he gain by the firſt is 63, by the laſt | 


7 

22. Bought ſome brandy, at 28. 8d. the Scotch 
pint; which proving but bad, I would be 2 to fell 
* the lofs of L. 10 for every L.100 recover: 


What muſt I ſell a pint for? Anfwer 28. 5d. 


23. Laid out ſome hundred pounds yh 1 
at L. per cwt. which, being damnitied, 
to bye 10 per cent. by. it; Fe r what muſk I {ell the 


cwt.? Anſwer L:8 
viclf wake ck of as 


245 My neighbour ang din 7 
100. cattle, which colt L. = „ 


beaſt: Our gains together came to be E.100: I de- 
mand each man's part of the gain, alſo what he gazed 


on the beaſt, and my own gain per cent.? 
Anſwer, Your gain L. 60, his L. 40; he gained 8s. 


on the beaft, you 20 per cent. 


25. A merchant is offered goods, at 118. 2d: which 
be can ſell again at 128. alſo goods at 178. 8d. which | 
he can fell at 188. 10d. „n will he in moſt up- 


on, and what per cent. 

Anſwer, By the firſt he gains I. 6 1 3 4. by the 
laſt 3 

26. Bought 250 yards of ſcarlet. doth, at 15%. 4d. 
ſole half my 


and 


* 24 1 3-4 / 

IL: OE oat IS 5 * i) 

24 2 MAY: e 1 
n — * . "WS n. id 
A . 17 1855 A 


det Rs 


am willing | 


0 bet dat U: In the ſale, 
he made of his .10 per cent. and I made 128. on each 


10 
N 


. 


LOSS ak GAL. 100 


: and and 1 have made 12 per cent. profit : How many 
s were in the ſmall piece? Anfwer 303. 

27. A butcher buys an ox, a hog and a wedder, for 

IL. 31 5: In the ſale he gains as much on the ox as he 


paid for the hog, and that was 20 per cent. and as 


much on the hog as he paid for the wedder, which 
was more than 20 per cent. and though he fold the 


wedder at the ſame rate he bought him for, yet' he 


made 20 28 cent. on me whole: : 1 demand what each 
coſt him 


Anſwer, The ox 141 55 the hog 5 5, and the wed- 


1 der 2 58. 
28. Bought, a quantity of kdtland: at 48. 2d. per 


q ell Flemiſh ; for which I am offered 58. 6d. per yard 


'F Engliſh ; Whether ſhall 1 n or. loſe b. acce ang 
; this offer? f 2 OED 

Anſwer, Loſt 2d. on che ell brain, or 1 885 the 

yard Engliſh. . 

29. Bought a quantity b 

ell Flemiſh ; and by ſelling e in, 

1 Engliſh, 1 gained Ig on 0 2 JI demand 
What was the quantity? Alter 1800 ells Engliſh. 


30. A farmer is offered 30s. per boll for his barley, 


ready money, or he is offered 3 18. 6d. if he will give a 
peck to the boll, and 3 months credit: Which offer 1 is 
the beſt? Anſwer, The firſt by 83 d. 


31. Bought 40 ſtones of butter, at gs. per . 
alſo 60 tones ditto, at 9s. 6d. putting theſe twGo quan- 


tities together, I ſold all at gs. 4d. I demand whether 
I gained or loſt, and how much? | 
| Anſwer, Gained 3s. 4d. only. 
32. A parcel of goods that lay long in my a; 
And coft me fix hundred pounds ſeven years 


280, 
I fold for a t a thouſand, and gave feven ye ears truſt 
to-day 
How nigh? ove I fan or loſt, I would 1 | 
mple intereſt at 5 per cent. 
| | you 


Anſwer, Reckoning 
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you loſeL. 69.259, but at 4 per cent. 1 13.253 
or e . the amount of L. oO 700 14 years, 

pound L. 1ooo from it, the loſs 1 is 0 5 50678 at com- 
ranks a= uy 2. 0 | 
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- uit 1 Ae . viz. A 1 B bre; , 
400 yards broad cloth, at 168. per yard, B 
has duffle, at 6s. 6d. per yard: It is demanded how 
oP yards duffle B ml e A for his cloth ? 17 
Anſwer, + eds. 
evt. r unk, at 1. 5 ber 


15d. 3 in hemp, at yd. and J in flax, at 18. per Ib. 
How many Ib. of Bach will he receive for his ſnuff? 


Anſwer 186 U. cotton, 400 hemp, 333% of flax. 


. Two barter; A has oo lb. of ſilk, at 45s. per 
b. for which B gives him 18 cwt. 3 rs. of cinnamon: 
1 demand how he rated i pound of that cinnamon . 
"Anſwer, At 158. 


; 5 Two barter ; A has filver Poe words 158. 
the air, but in barter he will have 16s. B has thread 


ſtockings, worth 28. 6d. a- pair, ready money: How 


muſt be rate them in barter, to make his gain equal to 


that of A? Anſwer, At 28. 8d. 


5. Two barter; A has fine lawns, at 18s. p per yard, 
which he puts off, at 218. for which B gave Him rib- 


band, at 102d. per yard: I demand what 1 it was 8 05 
in ready * * Anfwer 9d. | 


cwt. for which he Ay value of B, in cotton, at 


10. A 


1 
n 
3 


* 


ꝛuœL—ü—ꝛ— — —2—— 4 O. 
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6. A has ſilk ſtockings, worth 108. 6d. the pair; 
which he barters with B, at 128. taking value in hats, 
at 158. each, which are worth but 1 35. 40. Which of 
the two is the gainer? 885 

Anſwer, A gains 5 of his ready-money price, B but 
x 3 therefore A gains. 

A and B barter; A has 100 yards velvet, at 198. 

per yard, B ſhalloon, at 18. 6d. and buckram, at 15. 

en. yard: How much ſhalloon and buckram muſt A 

ve for his velvet, ſo as = receive always 5 yards of 
ſhalloon for 2 of buckram ? 


Anſwer 1000 yards ſhalloon, and 400 of buckram. : 


8. Two barter; A hath 15 cwt. of cheeſe, worth 
408. per cwt. ready money; but barters it with B, 
at 428. taking value in wool, at 7s. per ſtone, which 
is worth but 6s. 6d. ready money: 80 how 
much wool muſt be given for the cligele 2 an 
the gainer by the barter? pas c 

Anſwer go ſtones wool, and B gains 15S. 


M4 There is a.tenement uf houſe and lands, 
Ten thouſand pounds in value as it ſtands, 

Is ſold juſt now, at 10 per cent. advance, 
3 due in ſheep; at d Fears hence; 
At ten and ſix- pence each, Mich more than ten, 

Will ne er produce for all the Ons of men: 
Nov, in your ſound opinion; tell me, which 
Has here the better hargain, and hope much? 


Ane. The buyer has the advanta by L. 476 | 
A 2 2 2 125 


FACTORAGE 


. What! is the ee upon L. 570 beth of 
goods, at 3+ per cent.? Anſwer L.19 19. 


2. What is the commiſſion on L.456 6 6, at L.7 7 
Per L. oo? Anſwer L.33 10 94 


C 3. What 


4 ä —— — 
— 4 


muſt fell an hundred we 


110 = | FAC WT 0 RAGE. 


- ID ee a _ 5 commiſſion to upon the 
1465 17 w 0 goods, at = 15 6 
cent.? Auer J. 5. bf. = : per 

4. A factor has in his hand belongin to his — 
ployer, L. 993 4, which he is to remit to him in 
and retaſn 4 per cent. commiſſion: What fam will is 
lay out to "_ remitted ? Anſwer L.955. 


104 : $100 :: 993-3 : 955.6 ar 104: 9353 7 38.2 


. The groſs E = a.cargo of goods diſpoſed 
of by a factor in Jamaica, amount to L. 1146 12, from 
2 ub is to Guy 5 0 cent. 8 and 

rchaſe goods for his employer, and again retain 4 
per cent turns: Now, what will _ commil- 

n, both on ſales and purchaſes, and what will be re- 

mitted ne is che employer? 

Anſwer * 54 12 on ales, L. 42 on returns, Leo 50 
to be remitted net. 

6. A merchant at Londor onfgns to his factor in 
Jamaica, 5 bales of cloth wich orders to diſpoſe of it 
at L. 172 5 oe alles and to make remittance for va- 
— one hal a at 40s. per w_ and the other 

in rum, — . 4 an! rang: after retaining com- 

— at 6 per cent. bs ales, and 4 per cent. Foo re- 

: I demand Nat quantity of rum and fugar 

— be returned by the factgr, and how the merchant 

of the one, and a gallon 

of the other, to gain L.1000 beyond the neat * 
of his cloth a 

Anſwer 12 50 cwt. ſugar, 1 5000 gal. rum, to be 
ſold, the ſugar at 48s. the rum at 48. | 

7. Selling goods for my conſtituent 10 per cent. 
above his order, I ſaved him my own commiſſion : 
What had I per cent.? Anſwer rr. 


F 100 : 9.09. 


| Th : | 8. Selling 


* 


cargo? 
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. Selling yr for my employer 5per cent. ae 
his invoice price, I gained my commiſſion at 3+ per 
cent. and 11 og beſides: What was the value of the 

aue, L. 2 400 by the invoice. 


100: 3-5 :: 105: 3.675 and 105 —3z. 675=1 101. 325 
his neat pracge s on L. 100, at the advanced price; 
which, at the invoice price, would have been 96.5 : 
ſo that on L. 100 · the advantage i is 4.825: Then ſay, 
. 100 :: 115.8: 2400. 


INSURANCE. 


1. Inſured to the value of L. 1200, at 122 per cent. 
what will the premium amount to? Anſw, L. 50. 
2. Having inſured L. 1 500, WOE: will T recover, in 


, caſe of loſs, diſcount at 2 per cent. ? An,. L. 170. 


* What ſum muſt I inſure, that I may * 
L. 588, in caſe of loſs, diſcount at 2 per cent.? 
_ Anſwer Ti 6 8 


4. What ſum muſt E inſure cover L.1 740, pre. 
mium 10 per cent. and 3 per g in N 
loſs? Anſwer L. acoo. e. 

10 3 213 100 13 BY . :: 1740 

To prove this, add the premium to the value of the 


cargo, and ſubtract the — — from the — 


the ſum and remainder are e 


Ms 


5. What is the amount * inſurance of a voy- 
age out and home, at 9 Pars cent. the cargo I. 730 
value? Aniwer L. 137 6 3. 


The inſurance outward is 1967 17 add this to 
L. 730, makes L:795:7 ; the inſurance 3 ſum is 
HTO to this add I.. ON 


6. What 


e 
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56. What will be the amount of inſurance out * 
home, to cover L. 2 20, at 8 per cent. W and 2 
per cent. diſcount in caſe of lo? - _ - 

Anſwer, L.133 13 9 1 . | 


As in Exam. 4th, ſay, 90: 100: 72% L.800 to 


be inſured outward, the premium of which is L. 643 


which add to the value of the cargo; and again ſay, 
8 784 : ; 871.11 to be infured home, 


the premium on which is 69.68 and 69.68 + 64 = 
133.68; or otherwiſe, thus: Subtra& the premium 


from the ſhort recovery, and Boy, 90: 8: . 1 64 
add this, as before, 90: a 8 1:2. 609. 68. . 


7. Underwrote to John Cairns L. 500, at 7 per cent. 
to William Drew L.700, at 11 per cent. to Charles 


Grant L. 800, at ꝗ per cent. to Matthew Blair L. L000, 


at 20 per.cent. to Robert Agnew L. 1200, at 15 per 


cent. and to Thomas Rolly L. 2000, at 12 per cent. 


received the premiums, and 2 per cent. allowed in 
caſe of loſs : Now, what ſhall I ſuffer-by theſe 4355 
ances, ſuppoſing the two ſiſt to be loſt ? 

Anſwer L. 372. 


8. Premium I. 128 Covered: property L. — diſ. 
count 2 per cent. What is """— value of the cargo, 


and rate of inſurance ? 


Anſwer: 144⁰ real value, iefurance 8per cent. 
100: 982: 1600: 2568 — — 128 = 1440 
and : : 100: 3 


. Underwrote to Mr. Jone? L:2000, at 9 per cent. 
i at the ſame tim 


ured with him L. 1800, at 5 


per cent. the premiuMF are paſſed to account: Now, 


_ ſuppoſing loſs on both ſides, what ſum will clear us, 


diſcount at 2 per cent. | 
Anſwer L. 106 due to Mr. Jones. | 


10. Premium L. 22 1, ſhort recovery L. 240 2, 


diſcount 2 per cent. What was the ſum inſured. 
| Anfwer L. 245, at 9 per cent. 


CHAP. 
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eſt I. Glaſ w remits to Ireland L. 500 Sterling, 
for ow much Iriſh ought Glaſgow to be credited, or 


how much debt will this pay in Ireland, exchange be- 
ing at 8g per cent. or L. 100 Sterling _ to 


L.108 12 6 Iriſh? Anſwer L.543 2 6. 


2. Dublin is indebted to London in L. 700 Iriſh, | 
for how. much Sterling may London value upon Dub- 
oy when exchange is at io: per cent.? 


' Anſwer L. 633 9 8 Sterling. 


1 Glasgow remitted to Ireland L. i oo Sterling; 
| when the exchange was at 10 per cent. after wards ex- 
change riſing to 12 per cent. Glaſgow draws back the 
ſame remittance: What JE will be drawn back ? 


Anſwer 5 8 
1 = 1000 112 Inverſe. 


4. When aha ge wasat 15 per "cent. Glaſgow 15 | 
mitted to Ireland L.1000; but afterwards exchange 
falling to 12 per cent. Glaſgow draws for a reimburſe- 


ment: For how much Jus, does 6/5 value 
upon Ireland ?. | Ani; L.1026 | 


115 1009 855 n Joverke OT a. a 


5. When TS was at 14 per cent. I remitted 
to lad L. 158 1 15; afterwards, on a fall of the 
rate or courſe, I drew upon Ireland and received 
L:1624 10: I demand what was 458 ene of ex. 


. ">. - Hs. 
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change then?” emi 11 per cent. 5 
1 2 0 75. 114 e e Inverſe. 5 
pare #97 FT I 6. The 

| Folk 2 
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6. The neat 8 of a cargo of goods from But 
rain amount in Virginia to L. 1465 currency; how 
much is that in Sterling money, when exchange i is at 
60 per cent.? Anſwer L.91i5 12 6. 

7. Jamaica remits to Glaſgow the neat proceeds of 
A * L. 416 Sterling; how much currency did he 
goods amount to, exchange Yo per cent. ?, 
_ Anſwer L.748 16. N 

8. A factor in virginia having fold. hi ee 
goods, at L. 469 2 6 currency, deduces 4 per cent. 
commiſſion, and remits in full of neat proceeds. 
L.347 10 Sterling: I demand. 2 of Sahne 
in this caſe? Anſwer I. 29 16 2. 5 
104 : 100 2: 469.125 : the cunvekry to be ent 
bows and 4 700 347-5 +: 100 > x29 Ke. 


9. A parcel of gaods from Britain, amounting, by 
invoice, to L. 323 5 Sterling, are fold by a factor in 
Virginia, for I. 469 2 6 curreney: What Sterling 
ovght the factor to remit, deducing 5 per cent. for 
cammiſſion, and how much does the employer gain 
per cent. when exchange is at 30 per cent.? | 

Anfwer L e I Sterling to be 8 and * 
— 1.8 6 44 er cent. 

. Ky 1004: 469/96 246785 the curretcy 
. ter 1 and 1 30 4.1600"; : 446.785 : 343+ 681 
the Sterfi the gan on the whole: 3 18 1 — THY 
and N per cent. is eafily found.— This que 
18 e blundered uy _ late authors. 


238 camples ao uf 9 Heben re with H alland, . * 
- foreign places, . the money ani cbins are 9 
en, Some account 5 theſe 5 1 be given here. 


In Holland, 8 penpings, or 2 duytes; make I oa 
or penny, 2 groats + ſtiwer, 6 ſtivers, or 12 Pence, J 
ſhilling, 3 illings 1 pound Flemiſh, 20 ſtivers, or 
. * 1 + gut ilder or Horin, 6 5 I pound Flemiſh, 

M1 22 guilders 


—: . K . . . . -- 
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ofthe poun 1 rixdollar. Lu 16 7 Flemiſh the par 
Sterling. 


urgh,, 1x phennings make 1 fchilling. lub, 16 
. — 1 mark, 2 marks 1 dollar, 3 marks 1 rix- 
dollar, 6: marks 1 ducat. The ducat is 98. 4d. Ster- 


ling. In both theſe places there is a difference be- 
twixt bank money ang current ana ed which is cal 
led the ayio. © 


ts France, *. Ss aka 1 ſol, 20 ſols 1 livre, 3 


| vres, or 60 ſols, 1 crown or ecu. Value 28. Fd. Ster. 


In Spain, 34 mervadies make 1 rial, 8 rials 1 piaſtre, 
9 43d. Sterling; 375 mervadies t ducat. 
In Portugal, Accounts are kept in rees and milrees; 
1090 rees make 1 milree, equal to 5s. d. 
sn Venice, 12 deniers d'or make 1 ſol d'or, 20 ſols 
Tor 1 ducat, equal to 4s. 44, _- 


n Gena, 12 denari make 1 foldi, 20 ſoldi 1 pezz0 
or piaftre, about 48. 6d: Sterlin here is here lire- 


money, which is but about. 26 r of the 8 | 


beg vey, and the fame at Leghorn. 
— of Exclinge <oith Holland., 


5 By How many pounds, ſhillings, and pence Flemiſh, 
are equal to — 305 rerking, when . is 348- 8d. | 


| Flemiſh per pound Sterling ? 
Wo Anfwer L:866' 13 4 Flemiſh. © 
2. London draws. upon Amſterdam for 1 by guil- 
ders; how many Flemith RNs will London be de- 
| bited for at Amſterdam, when exchange is at 358. 6d. 
per pound Sterling, and how much Sterling 2 the 
en  Anfw. L. 2 16 Flemiſh, L. 121.69 Frling. 


6)1296(L,216 Flemith. 


3. How many current guilders are equal to 460 


Wt when the 18 35 l 
ö Anfwer: 476. 5; a 8 wm 


{ = +” "BOO I, 103.5 2.2. 466 : 


* 


n 
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4. Amſterdam is is indebted to Glaſgow in L.800 17 
Sterling, exchange being at 368. 6d. bank money: 
How much currency may Glaſgow oy 5 when 
C3 | TAGS CPR cs 17348 | 
= E | e Erg8g 13 * current. | Hewella 
5 1.825 752 860.85 : CES 
And, 100 : 104-25 : *' 1461-55125 : 1523 667 


en is iche to London L. 1484 Ster⸗ 
=: For how many guilders will London draw, 
when exchange is at 375. 2d. 3 per 2 Ster- 
ng! ? Anſwer 16546 guilde 


37.168. Flemiſh 3 by 3 ves the | ders 
in a pound Sterling. : ov gui 


6. Amſterdam 7 5 upon don 3 1450 f 
ders 6 ſtivers : For how much Sterling will Amiter- 
Nam be debited, when exchange is at 36s. 6d. per 
pound Sterling? Anfw. 134 5 5+ Sterling. 
7. A bill of exchange of 12600 guilders emiſh [ 
bank money, was purchaſed" at London for L.1200 
Sterling; and being remitted. to Amſterdam, diſ- 
Charged a debt of L.2205Viemiſh current : I —— 
| et! was the agio, and hat the courſe of exchange? 
Anſw. Agio 5 — ate 355. ba 
S ö 6) 26000 L. a 100 Femiſ ; 
1%: 2205 : 100: Agio. 12 521751 See 


8. What is the courſe of exchange betwixt Britain 
and Holland, when' the bank CE ay 3 224. | 
Sterling? Anſwer. 358. 65d. . 
9. Amſterdam Ys upon Paris for " 776 Wench 
crowns, exchange 54:4. Flemiſh per crown: For 
_ how many 54 Flemiſh will Amſterdam be debit- 
ed at Paris: * L. 327 K SO 1 

108. How 
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10. How many ducats of Spain will diſcharge a 
debt of 4410 bank guilders of Holland, * _ 
25 Flemiſh per ducat? Anſwer 1800 ducats, . | 


Examples with Hamburghb. 


{In 3 draws on Hamburgh for 155 80 Sterl. 
How many 8 = will clear the 45 exchange 


* 


© i 


35% 4d.? wer goro. marks, 


Note, The es is 32d. Flemiſh, and 7: marks ak 
pound, or the Ts HE is. 2d. 


WES. > Hamburg remi 
marks, 1 38. lu 85 "How. much So a will this 2. 


>» Apa 


when exchange i is A 358. 3d.? Anſwer L.150. 


3. What is the Sterling value of a mark lubs, when: 


the exchange bet wixtBritain and Hamburgh i is 3 588.7 
> Anfwer, 289. = 


4- When exchange was at 378. Britain remitted 


to A rgh 2 bill of 11655 marks, and upon the fall 
of the exchange to FE s. Britain drew for the ſame 
number: What was the value in Sterling, both of the 


" remittance, and of the draught, and where did the 


; 2 lie? ent 
Anſw. L.420 remitti — AT d e TOAD, 
to Britain was the g 


ET * Ane 


| What did Britain gain by this e 
Anſwer I. 34. 
„ 46-5 0497+ 3 36 : Inverſe. 


-& amples Gn Ain, 


1. London draws upon Paris for L.158 17 4 Ster- 
as! How many livres will clear this draught, when 
exchange Is is at 32d. per crown ? 25 OT 3574.5. 

d. by 1. IS 95 4 

„ 33738 
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„ 2. Londotidraws upon Paris for 1512 crowhgof ex- 
1 8 : How wack Sterling will purchaſe this 
1 , drivght, when exrblags a = 3320. per ecu? 
1 | 5 NE _ Anſwer I. 198 

1 rs A banker in Pars purthaſts f bill of exchange 
'F | upon London for 1878 crowns, 6 ſols; 
14 | mankind e ws 50 

i 5 4 what was the rate of | | 

1 8 Anſwer. as. 6d. 

* == _ A banker at London realty to Paris, ven ex- 

4; 5 3 is at 30d. Sterling per crown: At 4 2 rate 
| 125 = rho exchanpe be, x 5 he draws again, f.as to 
I] pag ori . profit? Ane 314 d. 

| | = ow many French — are equal to 36122 
tacats of Naples: when 100 he former are equal 
tt a0 of the ! Anfwer 5000. 8 


Niere with Spain. * DI 


* 


an 8 . 
5 es ndon value page 
5 = Exchange 3920, per piaſtre? __ | 


wer 1000 —5.— 


LO Fa: W 


2 a may 1 lo LENS 4074. * 
a Anſwer 2894. * 


m 3264 rials vellon, „0e me ria of ex- 
change? Anſwer e e RE | 

Say, As 32 to t7 The filver is called plate, the 
copper vellon. 


Examples u Perugel 


12 „Balg remits to Liſbon L. x 57 19, exchange 
at 5 zd. per milree :- What will be received at Liſ- 


bon? wer 4411 milrees, 238 rees. 


2. Oporto 
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2. Oporto draws A Britain for 16 54. 320 mil- 
rees, exchange 63 r milree: How moch . 
ling eil gay this kate; e . 
n | 3 L. 4 6 . 110 Foes 

| es of Spain are Ness, 
reef Poo I 037 yes per platters Pit 


niwer 2296 piaftr 


4. Bow many milrees of Portugal a arg equal 90 34 


crowns of Palermo, 889 rees per crown ? 


ECL 2 8 8 milrees, or 480 milrees borees. | 


| Examples with Venice. 


1. How much Sterling is equal te, 1459 donna, 18 
ſols, 1 denier, hanco. delgiro, at 544 & per ducat? 
| Anſwer, 320 17 5:4; 
2. Venice remits to London L. 580 10 geerlag 
How many ducats will this debit London in at Ve- 
nice, at 482d. per ducat? Anſwer 2880 ducats. 
"5:0 Venice owes to London 9 579 ducats, 18 ſols, 
 & daniers currency: For how much Sterling may 
Landon draw, the agio being 20 e e e 
change 48. 1d. per ducat banco? _ 
Ms Both ini," Ln. 44" Lay 


|  Exampler with een. 


1. Genoa 1s indebted to London L. 2 52 io 1 
Sterling: For how many pezzoes ay London value 


Apen Genoa, at 505d. per pezzo. 
| Anſwer, 1206. | 
2. London imports to Genoa a 1 of or, 
which are fold for 4235 lires, 12 ſoldi, '5 denari : For 
how much e may London, draw, FxFhange 
515d. per pezzo? An Anſwer L. 180 10 6. 


Divide the lire-money by 5, give the exchange- 
5 INONEY: N f 


Examples 


% AY So 
2 Ei a 
— 95 : 
4 = 


8 ES — — —ů ů— r — i 
th = 82 1 1 * 


—— 
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Hom: _ 1 Le ; 


1. What 4 is ; the Sterlin 1 . of 6 3 of 
Leghorn, 554 d. per 1 fr ge 2 p 5 4 4 

2, Leghorn is indebted to London 3807 pialtres lire 
money: For how much Sterling will London draw, 
at 5od. per piaſtre ? Anſwer L. 132 3 9. 5 

Take a fixth 22 of the re · money for the « ex- 
change money. ans 


3. How many Pane '&f ph OO are 58. to 
1000 crowns. of Naples, when 1 22 of che former are 
134 of the latter? Anſwer | 

4. How many crowns Fey, 1334 foldi per 
crown, are equal to 1600 piaſtres of en? DF. 

81 Anfwer 240. ; 


wy. 5 & 7 L . » . TEEN 
LS $ 8 | wy” 1 i ; "= 3 N 8 3 7 1 


. 
Sierre Aenne rien oF | Exonanos. 8 
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> *F * 


1. „ Siahs the exchange — i auld Dub- 
lin to be L.112.2 Iriſh for L. 100 Sterling; and ſup- 
poſe the exchange with Glaſgow at the ne time be 
2 per cent. in favours of London; what muſt be the 
courſe of exchange betwixt Glaſgow and Dublin, to 
i eee 3 

7 - Anſwer 10 per cent. 


. TT, 102, : 112. FVV : 
Ee 1 drawing and remitting, obſerve always where | = 
the money is above par, or raiſed in value; and where 9 
it ĩs leſſened, and draw Ras: WW; latter place, _ re- 5 
mit to the former. EE q 


2. If the courſe or e betwixt Britain 1 
France be 32d. per crown ; and betwixt Britain and 
Portugal 64d. per milree; and advice is received that 


N ge * Fortag an 255 France is 460 rees per : 
crown : 5 


. 1 «ts G * 2 

— 7 4 1 v « 4 N 

A ads EPL ART — n 3.14 hy et 
. 1 WEE 2 8 * 4 | 


i 
8 « "a wi * r * 
3 ; * Wr. i HK, 7 
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eroyn: How . muſt I . and remit to theſe two 


1 nations, and how much, ſo as to gain L. 1oo0 


Anſw. Remit to Portugal L.1150, draw on France 


for L. 12 50. 


64: 1000 + : 32: 500 rees, the ute par: ſo 


the money of * 2 is above par. Therefore draw 


upon France for 1 crown, you have 32d. for your 
draught ; let France value on you to Portugal for 
that crown, debits you there 460 rees, that is, 29.44d. 
Sterling; which you remit to Portugal: ſo you have 


2 gained by drawing, for 1 crown, 2.56d. Then fay, 


2.56 : 32 5: 100: 1250 or thus: Remit to Por- 


5 tugal 64d. credits you in 1000 rees; ; let France value 
on you to Portugal, credits you in France 2.1739 


crowns; draw on France for this, you have 
69.554 d. for your draught, 5. 56d. prove. Then fay, 


| $JET 64 100 2 1150. 


1 prove this, ſay, 13: 121 1290 9375 crowns, 
a debit at France; and 1: 460: 9375 * 4312-5 mil- 


rees, debit at Portugal ; and, 1.26 22 4312. 511150 
to be remitted to Portugal. 


3. When exchange betwixt Britain 25 France 0 was 


ree, I drew upon Portugal, and remitted to France, 
and gained 8 per cent.: What was the courſe betwixt 


Portugal and France ? Anſwer 540 rees per crown. 


Reduce L.108 to rees for a dividend,, and L. ioo to 


French crowns for a diviſor, Foun! ankwer i Is as above; 


or ſee next example. 


4. When exchange was with W and — 


(as 1 58 the laſt Example) I drew upon France, and re- 
mitted to Portugal, Ng gained 8 per cent. What was 
now the exchange betwixt France and Portugal? 

458 Anſwer 462 rees per crown. 


Reduce L.108 to French crowns for a diviſor, and 


1. 100 to rees of Portugal for a dividend, quotes 


4022 


* 


n, and with Portugal, at 64d. per mil- 


f Amſe am; or he is offered 


the eee e of Holland, c 
; Amſterdam is indebted to Britain in 3000 bank 


122 * x CHANG Z. 


2 res: Or per more intelli bly thus, find 
the par, Viz. goo e fay, r 33 of dee 
Inverſe, roo : 50 :: 108. wp 


5. A merchant at London 1 at Rowe $66 
crowns; for which. he can draw, at London, 6s, per 


crown; or he can have them remitted to Venice, at 


100 ducats banco each 70 crowns, and then can draw 
on Venice, at 48. 42 d. per ducat; but will be obliged | 
to allow the Venice correſp: dent. 4 4 per cent. commiſ- 
ſion: Which will be moſt advantageous for him, to 
draw for them. n. or have yh remitted. by 
Venice! NS 
1 A To have them by. Venice the advantage is. 

5 9.457 

6. A merchant at London is creditor at Amſterdam 
for 6000 guilders, and at the ſame time at Paris for 
4125 crowns. He is offered 22d. per guilder for the 
whole, provided he will bring the French mone 

32d. per crown, 1 i he 

will bring the Flemiſh money 5 Paris: Which offer 
is the beſt, exchange'between Paris and Amſterdain 


dein 56 d. Flemiſh per crown? 


Anfiver,! The laſt offer is the beſt uy 42 © l. 


2 
Find the par chus: 22: 40; 58 55 70 as 
aw, on France. 


„ 


gebe for which the Britiſſi merchant can draw, at 


224. per guilder; but, to make trial for the better, he 
orders his factor at Paris to value on Amſterdam, at 
Ssd. Flemiſh per eroun; who accordingly brings the 
money to Paris, retains. per cent. commiſſion, and 


remits the neat proceeds to Britain, at 3a d. Sterling 
per crown: What advantage had the merchant by the 


money taking this tour? Anſwer L. 14 


8. A merchant at Amſterdam, gives or ers to his 


* at London to remit, him * guilders, at 


217 5 


a kms 
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212d, per guilder, and to raiſe a fund for this by 
drawing upon France, at 30d. per crown; but ere the 
order arriyes, the courſe of exchange was altered; 
bills for Amſterdam being at 222d. per guilder, and 


” 


thoſe on France daily advancing ; whereupon the fac- 
tor reſolves to wait till he can perform the order to an- 


ſwer his conſtituents propoſal, and at the ſame time 
fave Himſelf per cent commiſſion : What muſt he 
draw for his French crown to obtain this end? 
Say, 3490 : 30 ;; 3627. : 32-0029 + Thele 
numbers are found by multiplying 21+ by ioo, and 
22+ by 100.75, and abridging. FN 

For a check upon this, conſider, That 5000 guil- 
ders, at the aſſigned price, amount to L. 442 14 2 


* 


Sterling; which ſhews, that he is to draw for 35414 


crowns, at 30d, But 5000 guilders, at the advanced 


I price, make L. 468 15; upon which ſum; he is to 
make + per: cent. for this is the ſum he remits, and 


+ 


by the number of crowns, gives as above. 


9. A mer 
London to remit him 720 guilders, at a 22d. per guil- 


therefore muſt draw L. 472 5 333 and this divided 


der, and for that to draw upon Spain, at 40d. per pi- 
aſtre ; but before this order was received, bills for Am- 


ſterdam were at 23d. per guilder, and at the fame 


time thoſe on Spain fold at 41d. per piaſtre : Whether 
can the factor remit the guilders conſiſtent” with the 


order or not? Anſwer, He can. 


For 23.5; 234 : 40.8 If he draws 40* for 
his piaſtre, he can remit much more when he draws 
41d. for he will have 3d. profit on every piaſtre, or 
3% 8 
10. A merchant at Paris orders his agent at London 


to remit him 1000 crawns, at 3 12d. per crown, and 


to draw for the value upon Amſterdam, at 358. Fle- 


hant at Amſterdam orders his factor at 
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miſh per pound Sterling ; ; but when the order came 
up, bills on Paris were at-304d. per crown: What 
muſt the exchange with Ainſterdamn fall to, to com- 
- penſate the advance on the remittance ;' alſo, how 
much Sterling pays the remittance, and how much 
Flemiſh the draught ? ? Anſwer, You may ſtate thus: 


$0655 20237 34.71 544 This Inverſe. 
For i i he has to pay more Sterling for his French mo- 


ney, he muſt alſo receive more Sterling for his Dutch 
money, otherwiſe his employer would be a loſer. 
L. 128 2 6 pays for the 33 and 2 222 4 TL 
. the N 82 2 e | 


| Convert AzBTRATION oF EXCHANGE. 


1. 1K L. I „ Sterling be * to 408 Flemiſh, 2d. 
Flemiſn to 1 French crown, :100 French crowns to 54 
rubbles of Denmark ; how many rubbles of Denmark 
are equal to the pound Sterling? Anſwer 55. | 


It might be wrought at large, thus: 54: 1:: 420: aki 
crowns, and 100: 54.3: 7. 7 © 5-2 rubbles, the value 
of the pound Sterling. 


Or rather ſet the antecedents and conſequent i in 
two columns, thus: 6 ee 


Antecedents... 3 50 6 tao 97 | Abridged 


1 hs Sterling = - 420d. ii ti 2 
64d. Flemiſh = 1 French crown. e 
100 French crowns BE. 54 rubbles. 


. 
How many rubbles 1 L. Sterling? N 


80 21 divided by 25 anfwers the queſtion. 


- When exchange betwixt London and Amfter- 
4 is 358. Flemiſh per pound Sterling; betwixt 
Amſterdam and Paris 58d. Flemiſh per crown; from 
Faris to Venice 100 erowns agg 60 ducats banco J 

om 


EN He 125 
from Venice to Madrid 360 mervadies per ducat: 
How much Sterling is the value of the piaſtre of 272 
mervadies? Anſwer 41533d. ne Lp 


5 . 1 . ö N Abridged. 
240d. Sterling = 420d. Flemiſin. 4 7 
58 d. Flemiſh = 1 crown. Sh 
10 % f = "60 59ꝗ 
a , „ 
272 mervadies = How many d. Sterl.? + _ 1 25 


Then 4, 58, and 34 multiplied, make 7888, and 2, 
3, and 9 make 189 ; by which divide, and you have 
the par of the piaſtre, which is nearly 414. If it had 
been required, How many piaſtres for a pound Ster- 
ling? it would be found thus | 


1 L. Sterling = 420d. Hemi. 29 21 
5 d 88 
100 Crowns 2 o 17 45 
1 ducat '= 360 mervadies. {hers 
272 mervadies = iI piaſtre. . 
How many piaſt. 1 L. Sterling? * 
And multiplying and dividing; as before, you have 


5322 piaſtres, for the value of the pound Sterling. 
Now, ſuppoling the exchange between London and 
Madrid to be 43d. per piaſtre, and betwixt all the 
other places the ſame as in the above example; then 
remit L. 1000, by way of Amſterdam, Paris, Venice, 

and ſo to Madrid, as in the queſtion ; ſtate as before; 
putting 1000 in place of 1, and you will find it credit 
you in Spain L. 1030 5 114: ſo have you made L. 30, 
' &c. of profit. But, again, if the courſe with Spain 
has fallen, for inſtance, to 40d. then alter your courſe, 
and remit to Spain, from thence to Venice, Paris and 
Amſterdam ; laſtly, draw on Amſterdam: the opera- 
tion in this caſe will ſtand thus: 1 


40d. 


4 
my * a 0 
1 9 47 x . 0: 


+ 


40d. 8 1 - 273 merradics. | 

360 mervadies 5 us; -. 

60 ducats = 190 crowns. 

I crown 58d. Flemiſh. 
How many d. Flemiſh= 240000d. Sterling? 


eſe multiplied and divided by, 9, gives 436222. 2d. 

4 Pegs for which, at 358. the ſuppoſed courſe you 
will draw L. 1038 12 54: Sterling; ſo that the gain 
N 12 b S. | 


3. A mere ant nenn 
5000 piaſtres, for ahich he could draw directly, a 1 — 
per plate, ; but hoping to. make. ſame more of < 
the circular way, he orders them to be remitted to 
Venice, at 94 piaſtres for 100 ducats; and from thence 
to Cadiz, at 320 mervadies per ducat; thence to Liſ- 
bon, at 630 rees es + ating 72-mervadics ; thence 
to Amſterdam, at 50 iſh per cruſade of 400 fees; $ - 
thence to Paris, at 56d. Hemiſh per crown; and, laft- 
_ ly, draws upon Paris, at 32d, Sterling per crown: 
How much did he gain by the money" bin this 1 
courle? Anſwer L. 131 13 6. 
For to- have drawn directly on Madrid, he "WP 
15 have received L. 1041 13, 4; then for * {aaa 
Way AREA follows N eee a | 
UT; 100 ducats. , 
320 merxvadies. 17 
** 1 
Fo d. Flemiſh. 
Py 4 Baking: 05 
ak 32 d. Ster 
E How. many d. Sterl. © 5000 piaſtres? 


You pet for wfwer L. 173 6 103 from which 
na 1041 R 
4. A mer- 


? 


7 3 


3 
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4. A merchant at London is creditor at Liſbon 


for 3000 milrees, for which he can draw directiy 58. 
8d. per milree; or he can have them remitted to Ma. 
drid, at 630 rees per piaſtre, of 272 meryadies, and 
draw upon Spain, at 43d. per piaſtre; or he can have 
the money further remitted to Pagis, at 182 metva- 
dies per crown, and can draw upon Paris, at 32d. per 


crown; or from Paris can have them brought to Am- 


- 


ſterdam, at 50d.. Flemiſh per crown ;. and can draw 


on Amſterdam, at 38s. Flemiſh per 55 
Whether ſhall he draw for his money direc 
bon, or bring it the courſe wwe have mentioned, or ſtop | 
dart of the round, ſo as to make the moſt gain 
Anſwer, . | 


In the rst lar 57 


at ſome part of the r 


by it? 


und | 
* 


Sterling; 
on LA. 


+ 


drawing on Liſbon, he would 


have for his draught L. 1416 13 4; and if he has 
them remitted to Madrid, ſay, 630: 1 : : 5000000 : 
7936. 507 piaſtres, which, at 43d. make L. 1421 19-13: 
ſo by bringing them to Spain, he makes L. 5 5 9 
advantage; for the arbitrated vg here with Spain 


would be 4244. ſo that he wou 


5 


1d. on every. 


piaſtre. Now, ſuppoſing him to remit the money to 
France, work thus: EL, | | 


630 rees = 27 merv. 
182 mervadies t crown.” 
I ͤcrooẽõm 


— 


32 d. Sterl. 


4 
7 


| Abridged. | 


563 6 
: | 3 x 13 : 25 ; 
OE” I 4 ob 2 £ 
We: 1 
? £ : 8 K y 
* - 4 8 *. 5 
* 4 N 3 * 


? d. Sterling == 5000000 trees |} | | 500000 


1 F ; 
The amount here turns out L. 1581 9 83, which 
is L. 159 10 7. more profit than before. Now, let us 


* 


| 630 rees ” f 


182 mervad. 
1 crown: 
456 d. Hem. 


at 1 Sterl. 


* 


. H 


272 mervad. 
; T 91 250 75 ; 


1 Crown, 7 
Fo d. Flemiſh. + 

L. Sterling. | 
50GODOO. TEES, 


ſuppoſe him to remit the money to Amſterdam: © 


þ - Abridged. 
Or 90>» ©" 


57 625000 


Multiply 


| 128 2 


3; 


1 


Multiply and . ors ae x will Get the uber 


| to be L. 1300 11 32; 15 that, by bringing them to 
5 Amſterdam, he would loſe 1 1. 200 18 5; that he 
of when he 


might have drawn for them at Paris: an 
perceives thi , ib, will TIT AY, OM 1 95 of brin hs 


4 


e ; 
M. Keio a and 264, 63 71 


5. A ae, at London i is lid at Madrig r 


1000 piaſtres, for which he can draw 51d. per piaſtre; 5; 
but, in order to advantage, he cauſes them to be re- 


\ mitted to Venice, at 94 piaſtres per 100 ducats ; from 


thence to Paris, at 60 ducats per ioo crowns; thence 


to Amſterdam, at 56d. Flemiſh per crown; and, laſt- 


ly, draws on Amſterdam, at 368. Flemiſh per pound 


Sterling: What is the arbitrated price of the piaſtre 
| betwixt London and Madrid, and how e is ie 
N N better than the direct remittance ? 


r +4 


we ſhall ſtate and abridge i in a diffrent form: 


ine 122 2 3 I 1 


100% e SN % 1 K xo 


1 i 1 N 


— — — = 


"EX EOX1X4ZE NG HATRIXEE eee 


and 1269)70000( 55295 d. Sterling i 1s ths: price of the 
_  piaſtre; and __ multiplied by 1000 piaſtres, makes 
I. 229 16 93? whereas by the direct draught, he 
could "only have had L. 212 10: fo ach is a 22 of 
IL. 17 6 9 by the circular remittance. 


In all caſes of circular remittances, it wil no doubt 


5 1 that the correſpondents at the ſeveral places 


muſt be allowed for their trouble: in which caſe their 
commiſſion muſt be ſubtracted all along from the ſe- 


veral conſequents. Thus, reſuming the laſt Example, 


and ſuppoſing every agent to retain + per cent. ſub- 
tract the Ge Rue from Oe conſequent, as 
under. 


94 


. 
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94 piaſtres | = 99-5-ducats. */! Aube 
60 ducats = 99-5 crowns. BY. 99.5 

1 crown S 55.72 d. Flem. 1 9 19.9 

bas 432d. Flemiſh, =i 246d. Stetling 41.33 
: di. Sterling = 1'plaſtre. 5. 


One piaſtre this way will be found. worth 54: 533 d. 
and ſo 1000 will amount to L. 227 4 5, ſomewhat 
leſs than before; but there is ſtill a profit. | 


6. A merchant at Glaſgow 1s creditor in Jamaica 
for the neat proceeds of a cargo of goods, for which 
he can draw I. 100 Sterling for 140 of currency; 
but orders his factor to remit the money to Boſton, 
at L. 160 Jamaica currency for L. 180 Boſton curren- 
cy; and again by his order, the money is remitted to 
Holland, at L. 1 Boſton currency for 258. Flemiſh; 
and from Holland to France, at 60d. Flemiſh per 
crewn; and, laſtly, draws on France for the whole: 
I demand how. much he muſt draw for the crown, ſo 
as to 1 5 per cent. by ane FOES remittance : 1 

1 0 Anſwer, 32d. | . + 


"The wine might here 15 EA's in the Ge 
order they come in the queſtion; for the par of any 
intermediate term may be found by the rule: But yet 
I think the moſt natural way is to ſtate chus: * 


25 L. Flem. Abridged. 


1 French crown 
25 L. Hemiſh 20 L. at Boſton. 3. 05 
180 L. Boſton 160 L. Jamaica. 2 


| 100 L. Ster. in credir 
140 L. ie ee 
What Sterling 


105 L. to be drawn. WEE 
nh = Sterling. V 
1 French ,, 


i [ 1 1 


Wo 1 "aft 1 1331. or zad. „ 
;. 1 hg may ſoon proved at large, thus: 5 5 
1060 : 1 145 : 15% 5 at Boſton. 


1 20 4 * e 196.875. 1 
: 196.875 : 787:5 French owns. 
3 1 8133 or 32d. as before. 


5 * p n 4 Nn ; 2 9 $ x d Ain 4 & bh ; the 
. * 8 F. "EPR, 15 5 1 5 * N * 4 8 3 4 os * 8 ay 2 9 wo hte 1 i . ; 7 N 
8313 1 Fs | 4 * J . 4 5 4 8 Js N 
3 n ; wp N 3 . n 
77 3 87 85 ** 38 


; 20 3 1 
K.. Sy > FLY i . Fe EL Ks . 
, 5 15 Ong. 5 2 8 n e . 35 VV 


It Me. I for another RO to Ore the | 
factors at Boſton, Holland, and Paris to retain each 1 
per cent. commiſſion, and then let it be required, | 
What he muſt draw for his French crown, f as to | 
ae br 1 The anſwer will be found very 

er 336 Viz. 28. 8d. 3.9qrs.—We leave the opera- 
hon the learner's exerciſe ; and fo conclude this mt 4 
9 tough * * article of Ll 8 


mr or 4s F . 
* A ; * . +3 v 54S 


8 y 6: o © *% M v 5 4 b f * . " 
. * 5 * * > 
= 3 4. = 
[5 4 
N of * 4 
3 7 * b r 
* 1 8 4 LES - E «gt *. 1 
ws i . + 
— 1 8 2 ” «4 . 
5 », 1 8 
* * „ 
1 q * 1 #. Þ * A 3 ” 
* X * * 135 . 4 
” 14 4 a” , * 4 
. ” 
1 * a T : "ITE F 4 
: . ets fd: . ee 5:46 * 
4 0 4 ” 1 74 - * fe L 
3 3 Fe - . , , 23 . 5 3 
— x a 4 
- 1 
4 W 4. % * 4 - E * po ** 
8 : — ” 8 $ „ 
* * 1 


* 


Queſt. "3+ 4 5 bo bad a e fmall flock, 
falls to trade, and in a year's time triples bis ſtock ; 
K thixbe takes L. 100 of expences; triples the re- 
mainder the ſecond year, ſpends L. 8 and "ac 
the ſame the third year, and then finds his ſack triple 
whati it was at firft; I demand his 8 Rock, 
Anſwer L. 534 3 4. : | 
8 5 "Huppoſe any ſum: make trial of i it according to . f 
3 - conditions of thequeſtion ; what you differ from the 1 
truck at laſt, call your-firft error; 5 with 31 


ur errors Were: e Ku take e fer 


or ro the fum of theſe products f 
alſo the fum or difference o F the errors for A iter; 


the * is the . 2 ; - 
. ; 2. 


* . r 8 ”s a. ISS 
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RULE. or FALSE 20 


8. A merchant ſetting up > trade, receives the firſt 
year L. 50 in a legacy, bar Joſes L. 300 by trade; the 
next year gains L. 200, but loſes L. 60 by ſuretiſhip ; 
1 te ited ya doubles war ok ee, 
L. . nces of houſe- keeping, 
2 . Bi Mme We juſt 2s he began : What was 
his ſtock? Anfwer L. 170 : 
3. I have three ſilver „which have one cover 
of '6 ounces, ery ee” em all. This, if laid on 
the firſt cup, makes it E 
two; if Ad on che ual the firſt 
F b 
of both firſt and fecond : Required e weight of each 
cup? Anſwer 21, 15, 120% 

4. A drover, who had laid out L. 87 upon oxen 
and cows; paying I. 7 for every ox, and IL. 5 for 
every cow; ſells of his oxen,. A gy ls 
_ cows, to a butcher for L. 396; having gained 10 
. — —— — wo 75 
7 75 Anſwer bo oxen, e . 


110: 100 :: 396 360 


8⁰ kf the oxen, and third the cows colt bim L585 
Sa he bought 80 onen, they colt him L. 560, 
i out L. 370 on cows, which would buy 
62. Now, - 28 80, ad of 62, at L 
would amount to I.. 383. 3 which ſhould hy 
-K. : Thevefore the error is 24:4 much 
pole 50 5 a the error NM be 1 p Ren 
* the rule. 5 1 pe 7 . ' 


wh "Two wer ths dike of their: ny Says A 
Give me L. 26 of your money, and I ſhall have 
: nd for every ſhilling you have left; ſays B to A, 
Give mel. 12 of your 6 Wo and. I ſhall have a pen- 

ny for eve! 5 . 8 have left: How much had 


3 ST „ or 


* — 
WS 
„ 8 hy L 1 4 
<4 Kate x n . * + 4 IP >" * 1 — 2 : . ” 
* 8 of {rv E: 2 vv , 2 1 FA * . 1 FP £45 £ 
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6. A certain man being demanded his age, with 
that of his wife, ſon and daughter's; anſwered, My 
ſon's age is double that of my daughter, and my own ' 
age is double them both; but if we are ſpared toge- 

er 40 . my age will be only 1 to 
them both: What was the age of each? 

, Anſwer 80, 263, 134 year s. 

7. There is in a large room, a company of men 
and women with ſeveral tables. If the men and half 
the women ſit down, they make 8 at each table; we. 
the women with half the men fit, they make 7 at each 
table; but calling for 4 tables more, they fit all down, 
and make 6 at each table: I demand the number of 
men, women and tables? 


Anſwer 36 men, 24 . 6 a. 


1 appears here the men with half the women, are 
in proportion to the women and half the men, as 8 to 
7; and theſe two ſums added, mult be 1 times the 
.number in company ; if we call them 7 and 8, they 

make 15; from Which take the company will be 

10 and 10—8=2 half the women, and 10—7=3 

; half the men : So the men are to the women as 3 to 2. 
Now, ſuppoſe any convenient number in company, as 

20, then muſt the men be 12, the women 8, and 

one of theſe with half the other, make 16, or 14; 

.divided by 8, or the other by 7, gives 2 ta- 

V : f _ 4, makes 6, and GENES 6 is ww 


a4 


. gay A #27 * * i ww 4 


Be One 4 8 n 8 3 What of ho doch ? nd 
The number ot the month, hour and day make up 40, 
and their continued product is 1 500; allo the ſum of 
the day and hour make z times the number of. the 
month, and the hour is t E greateſt . 923 Mit 
Was the hour of he day? 1 * 15 5 


Anſwer 203 that i is 8 evening. 592955 


5 Suppoſe the month, and you wall find it 18 be the 
e ſee Problem we of I; xtraftion of Robs. 


RULE OF FALSE. 133 


L. 50 13 4; and again fold 701b. of cinnamon, and | 
zo lb. of pepper, for L. 59 6 8: I demand the value 


of a pound of each? | e 
Anſwer, Cinnamon 16s. pepper 16d. 


| 1 0. 1 have a pair of gold buckles, which wei h 


5 0z. Troy; a pair of ſilver, caſt in the fame mould, 
that weigh 3 0z. I would mix as much of gold and 


filver, as would make a pair of the ſame largeneſs, 
and that might weigh 4 00z. How much of each metal | 


muſt I mix? Anſwer 2+ gold, 1= ſilver. .- 

11. There is a ciſtern with 4 cocks, containing 840 
gallons of water: The firſt cock could empty the ciſ- 
tern in 28 minutes ; the ſecond in 42; the third in 
70; and the fourth in 105 minutes: Required in 


what time the ciſtern would be emptied, all four run- 


ning at once? Anſwer, In 12 minutes. 
12. There is a heap of money, Cconlifting of 960 


; : 13. A man lays | out L. 1000 upon 1 22 cot- 


or his cot - 


ey 


n 12, and 


. 


14. Two farmers unite in reaping their harveſt: 
A has 2 reapers more than B; and his reapers are 


with 


oy 
5 
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-with B as many days asis the number of B's * 
again, P's reapers ave with A, a number of days equa 
| to A'sreapers ; and this completes-both their hary 

Now, ſuppoſing A to have 9 acres more than B, and 
that 4 men reap an acre per day, how many acres and 


reapers had each? 
Anſwer, A 45, B 36 acres; A ro, B f reapers. 


"FD Suppoſe A hack 6, and B 4x erm, 6.4 ga, they 
will reap: 10 acres to B, ſo. A have 19.; and 
Ain Tape ll ep gr bun 
Ke. | 


WY One being aſked, How ma) pounds of tea he 
had on hand? anſwered, 3 times - many as he had 
= yet ſold. Being aſked, How many be had ſold ? he 
aid, + LOL of thoſe Tag multiplied. by r of theſe remain- 
ing, i at firſt: Requirechthe quan- 
W niwer 576 Ih. 

16. A company of — trnaal hire a number of car- 
riages: l men into one, and 4 women into an- 
other; they ed 32 ;. but, at next ſtage, they put 4 
men into one, and 3 women into another, and now 
needed but 31 carriages: How many men and women 

were there? Anſwer 60 men, 48 women. 
17. A ſays to B, When we were firſt acquainted, I 
was triple your age, and at that time the ſum of our 
| ages was below. 100 as far as it is above it now, when 
I am only double your age: What are their ages? 

BE „ 80 and 40. 

18. 1. 100, B L. 48: a band of robbers took 
from A thrice as much as they topk from B, and yet 
left him twice as much as they left B: What took they 


| from each? Anſwer, From A L. 12, from B 4: 


19, With +3 of my money I bought 20 bales of 
goods; and' Again 20 more, 5; per cent. dearer, and 
Tbs was left, N 55 . of DE mo- 

. 5 , $66 N 7 


A © +4 


- >. 8 
0 0 1 * 
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2 20 more, 10 per cent. higher than at 
fr and had L. 5 left: WEI Tny ncanny 7 

| Auer L 
Nabe fur Wil price ef x hide; 63 rimes 
that muſt be your 3 all to L. 5, and 41 times 
that _— x5, mult be # & or if not, Ky - 
20. A man, who had 100 pieces, viz. guineas and 
ſhillings, ſaid, If he had guineas for ſhillings, and ſhil- 

lings or guineas, his money would be i 8 

Required the number of each? a 
Anſwer, 1 guineas, 83 ſhillings , 
21. What two numbers are thoſe w — is 
pas and whoſe product is 1a times their 8 

Anſwer 8 and 24. 


Take 2 numbers, one double che other; ; if you 
make the leaſt your poſition, then 12 times their dif- 
ference divided by the greater, wil either be the leaſt, 


or the difference is your error. 


22. What two numbers are theſe, that 3 mul- 
tiply the one by 3, and the other by 4, the ſum of the 45 
products will be 100; but, if you ſhift the g e 
the difference of the products will be 1000 

Anſwer 50 Me - 

2 85 My father is 20 years older than 2 TU and I. 
am 2c years older than my ſon ; again, my mother is 
5 years younger than my father, my wife 5 years 
younger than myſelf, and my daughter 5 years 
younger than my ſon; the ſum of all our years is 
200: Required the age of each? | 

Anſwer, The father 55 y cars, 10 months, &c. 


Many queſtions, chat may belong to this Rule; nad 55 
be eaſier wrought without it, ſuch as theſe 


24. What number is that, to which, if you add 


11, multiply the ſum by 11, and from the product 
ſubtract 


16. | RULE, o ASE 


- fubtract the given number, the remainder” "will 6 | 
t111? _ Anſwer 007 * $3 47} 


For 11 being added, and the bl multiplied = ay 
the product muſt conſiſt of the ſquare of 11, together 
Vith the product of the required number by 11, and 
as the faid number is ſubtracted, the r cinainder will 
be 10 times the number above the ſquare: ſo 
dom 1111 take 121, divide the remainder by 10. : ; 


2 . Two men have about them unequal ſums of 
money: I the firſt man's were doubled; their ſum 
be L. 214 8 10; but if the ſecond man's ſum 
was doubled, the ww of both would be L. 2 37 2 3 
E What ſum had each ? 
Ko Anſw. The firſt L. 63 is 4. che RcondI, 86 12 2. 


| > — © Subtrad the one given ſum from the other, take 
| this difference from the lefler ſum, or add it to the 
| greater, and the ref or 9 Arie oy 3s 


n the ſums required. 


26. Sent my whole ſtock to fa” Gavel. 106, lich ä 
1 paid as premium of inſurance, and received - on 
creaſe from abroad; I did thus a ſecond, and t 
time, and then found m y ſtock doubled: Require 
| ; * ſock at ſirſt? Anſwer L. 14806. 

If you work this by poſitions, it is 'cafier to trace 
KS | - 4h working backwards ; that is, ſuppoſe double the 
* 6 1 lubtract +, and add the L. 100, &c. 5 

Any queſtion of the like kind ilk work by this pro- 

portion, — BE bd 9 85 4 


. 5 5 Nate, The » 390 Is the vx I 00 paid every voyage. 


* 


27. Aprivateer having gone out a-cruizing, took a 
ize of French crowns 7 Half of which being divid- 

Ed among the crew, each had 84; but afterwards 5 of 

| . ing, there was a new — and each had 

9 now 


« , 5 $ N 

Es © Ter es ; | n 

TOES Wh * . Fo ; 1 RY 8 8 Rs 2 I I: 1 75 2 . . . l 

* 4 = 77750 * 3 1 1. * 
e Fro * ho 4 SI » * My * — 1055 
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now 94 : I demand the number, both of the crew 


and crowns? 7 


Anſwer, The crew 47, the crowns 7896. 


Here 5 ſhares make 10 crowns to each of the ſur- 
vivors: Therefore 84 & 5 = 420 + 10 42 the ſur- 
"overs: | | 


28. A company at a tavern, upon numbering heads, 

. find their reckoning to be 1 58. a- piece; but, going 

about to lift the money, two of them happened to 

have none, which occaſioned the reſt to pay 1s. a- 

piece more: I demand the number in company? 

Anſwer 32 | | 

29. A man has a quantity of. ſtrong ſpirits, into 

which having put 40 pints of water, he can ſell a pint 

for 38. but if he puts in 50 more, he can fell a pint 

for 2s. I demand the quantity and price of the ſpirits? 
Anſwer 60 pints, at 5s. | 


With a little conſideration of the prices, you will 
find the laſt quantity of water muſt be + of the whole. 


 3o. Bartered wheat for barley, and gave 4 quarters 
for 5; and afterwards, wheat riſing 58. per quarter, 
and barley 2s. 6d. bartered again, and gave 3 for 4: 
I demand the rate of each grain? 
Anſw. Wheat 258. barley 208. per quarter. 
Say, 4: 5 :: 3 : 3-75 what he would have got 
at the firſt te Whersa⸗ he got 4, viz. 5 mo 
the 5s. the advance on the wheat, multiplied by the 


number of quarters, is 15s. and 28. 6d. by the bolls 


of barley, is 10s. the difference 58. is the price of + of 
the quarter. 
* 


Moſt queſtions I find in other books, may be an- 


ſwered by ſuch mghods. I ſhall mention a few. 


31. The money ſtaked by A, B, and C playing at 
Hazard, was 324 crowns ; but happening to diſagree, 
. 9 each 


„ RULE OF FALSE. 


each ſeized as many af the crawns as he could: A 75 
a number unknown, B as many, and 15 more, and © 
got a fifth part of both their ſyms: How many 
gra 5 got (ach * EET <6 inks 
_ Aniwer, C got a Hxth part, as the queſtion F 
ſhews ; and take 15 from He reſt, A will get a half, &c. 
32., A ſtoremaſter, -who had 2000 lambs, paid the 
tithe : Loſt at one time + fo many as he has now left; 
again, 3, and again, à ſo many: How many has he 
left? Anſwer 864 7 7 
Deduce the tithe, then 1800 + 24%. 
The following queſtions are very filly. 
33. A, B, ang C built a houſe, which coſt L.76; 


of which A paid a certain ſum, B as much as A, and 
I. 10 more, and C as much as A and R: How much 


. ; 


paid each ? e 
mis paid as much 


$ 


age of the eldeſt. | 


Here we are told, that one is double the age of an- 
other, and at the ſame time that the other is 12 years 


"CHAP. 


” „ 
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CHAP. XV, 


EXTRACTION OF ROOTS. 


TO extract the ſquare root of any number, procced 
thus: Put a point over every ſecond figure, begin- 
fling at the units, if a whole number; or at t xe ſeconds, 
if a decimal, which divides your number into periods 

* - ſeek the neareſt root of the left hand period, an 
write it in the quotient ; ſubſcribe and deduce the 
ſquare of that figure from the faid period; and to 
the remainder bring down the next.period for a re- 
folyend ; double your quote, and ſet it for a diviſor to 
this; and now the ſame figure you-put in the : rob 
ent, {et alſs on the right of the diviſor, and multiply 
the diviſor ſo increaſed, by the quotient figure, and 

fubtract᷑ its product; bring down cher period, and 
90 on the ſame way to the end; if there is a remain - 
der, carry on the work by anneRing ciphers, two at a 
time, as long as you pleaſe, for the decimal part of the 

_ root,—See an Example, both of whole numbers and 


$47 50(334 root. 3333 k (57% 
1 N 5 | ; 
43047 is 107.833 
1 1 
404) 1856 7% 4  1147).8433 | 
| 1856 ee N 8029 | F 
EEE" (o) 40 &c q 
| | Square, 0 


— — — 
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Square. Root. . Square. Root. 
6091024(2468 1330905 50976(364824 


1034008336(321 &6: 1804502671716(2793654 
| 25467(1 59.5838 &C. 678423082 3.6643 &c. 


5 2. EXTRACTION OF THE CUBE ROOT. | 


" There are different ways of procedure in extracting 
the cube root. The following 1 think as eaſy to re- 
member as any. | 1 | 


Divide your number into periods, pointing firſt at 
the units; then miſs two, and point one towards the 
left; or if it be a decimal, begin at the place of thirds, 
and point towards the right. Find the cube root of 
the left hand period, fubtract its cube, and to the re- 
mainder bring down another period, for a reſolvend. 
The ſquare of the quotient, multiplied by 3oo, is your 
diviſor. Aſk how oft this diviſor is to be found in the 
reſolvend, and putting the figure in the quotient, mul- 
tiply the diviſor, and ſet the product under the reſol- 
vend ; ſquare the laſt figure of your quotient, multi- 
ply this by the other figures before it, and that 5 
by 3o, and ſet this under the former product, laſt fet 
in the ſame place the cube of the laſt quotient figure, 
then add theſe three lines together, ſubtract their ſum 
from the reſolvend, and to the remainder bring down 
another period, for a new reſolvend, which you are 
to manage juſt as before; when there is a remainder, 
annex periods of ciphers, to obtain the fractional part 
of the root. The moſt tedious part of the work is to 
ſquare the quotient, when there are many figures in it 
for a diviſor. For which ſee an eaſy method in the Al. 
gebraical part. „ PIE 


Examples. 
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l | als. | 
| Cube. Root. | Cube. Keul. 


1947045390579 1446 57,146 Ke 52275 &c. 


125 1 BAG 


7500): 69104 7500). 17857 


52 500 195000 
T3560: 600 
J 


60193 1585608 


8772300 1622400 
138510 6240 1 
729 8 | 
8911539 1628648 
F200), 620494 &c. 
Cube. Root. Cube. Root. 


1289 521362502 345 312908 $47069(6739- 


The greateſt uſe of the Extra dio of Roots is in 
Menſuration. In the meantime, we ſhall ſet down 
ſome problems, drawn from Algebraical principles ; 
- which to thoſe who have not We that branch, will 
be ſome entertainment. 


Prob. 1. To find a mean proportional betwixt two numbers. 


Multiply the two numbers together, and extract the 
{quare root of the product. | 


Prob. 2. 
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| Prob. 2. To find fo mean propertionals betwixt two 


Multiply the fquare of the leſſer number by the 
greater, the cube root of the product is the firſt of 
two mean propottionals ; and dividing this by the 
teaſt extreme, you have the ratio; multiply the firſt 
found by the ratio, you have the ſecond. 


Prob. 4. To find the firſt of three mean proportional. 
Multiply the cube of the leſs extreme by the greater, 
the biquadrate root of the product is what you want. 


Prob. 4. To divide by 2 and mean propirtion, any 


* 


R 
mean ratio, when the leſſer part has the fame propor- 


tion to the greater, that the greater has ts the whole. 


The rule is, Square the number, add + of itſelf, ex- 
tract the ſquare root, and from that ſubtract half the 


given number, the remainder is the greater part. No 
number will divide this way without a remainder ; 
if you divide 17. fo, you will find 6.5 and 10.5, which 
is pretty near the truth. . . 


Prob. 5. 8 The ſum of two numbers, and difference of their 
? _ ſquares given to find the numbers. 


Jo the ſquare of their fun add the difference of 


their ſquares ; this divided by double their ſum, quotes 
the greater number : Otherwiſe, the difference of their 
{ſquares divided by their ſum, quotes the difference of 
the numbers. oo „ 
Prob. 6. The ſum and product of two numbers given, to 
lind the numbers. 2 


o 
. 
15 J $ 8 L 
— ”+ WH" wo ” 4 
"IF Mo LW "I 
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From the ſquare of half their ſym ſubtract their pro- 
duct; the ſquare root of the remainder, added or ſubC- 
tracted, to or from half their ſum, gives the Ns or 
lefler of the numbers. | 


| Preh. 5. The gude, of two nunbers, with the Aim of 
their ſquares being given, to find the numbers. 
Square half the ſum of their ſquares ; from this 
ſubtract the ſquare of their product; the ſquare root 
of the remainder, added or fubtracted, to or from 
half the fum of their {quares, gives the fquare of the 


greater or leſſer number. 


Prob. 8. The ratio of two 8 and ſum of their 
Jquares given, ta find the numbers, 
Divide the ſum of their ſquaxes — the ſquare of the 
ratio plus 1. the quotient is the ſquare of the leſſer 
quantity; for always the ſquare 20 the ratio of roots 
will be the ratio of the * | 7 


Prob. % The produtt and difference of han PET given, 
to find the numbers. 

Io their product add the ſquare of half their differ. 

ence; extract the ſquare root; to which, aal or fub. 

tract born it. the ſaid half diflerence. | 


Prob. 10. 2 har and ratio of tæus _ given, te 
find the numbers. = 


Divide their product by the ratio, the ſquare root 
of the quotient 1s the leſſer number; or multiply by 
the ratio, the ſquare root of the product will oy the 
greater. | 


Prob, 11. Having the ratis and difference Fre nunbere, | 
lo ind the numbers. 


Divide their difference by the ratio wanting one. 
Prob. 12. 


1% EXTRACTION. or nors. 


Prob. 12. The ſum of two numbers, and ſum of their 
ſquares given to find the numbers. © 


8 the ſquare of their ſum, take the ſum of their 
ſquares ; take half the remainder from the ſquare of 


half their ſum; the ſquare root of this laſt remainder, 


added or ſubtracted, to or from the ſaid n gives 


the greateſt or leaſt of the two numbers. 


Prob. 13. The ſum of two numbers, with the product if 


their ſquares being given, to find the numbers. 
The ſquare root of the product of the _ is the 


| produce of the numbers.—T ben ſee prob. 6 


x 17 5 14. The ſum of two numbers, and ſum 70 their cubes 


being given to find the numbers. 
"Os the cube of their ſum ſubtract the ſum of 


| their cubes; divide the remainder by triple their ſum; 
fſubtract the quotient from the ſquare of half their 


ſum, and the ſquare root of the remainder added to 


the ſame half a, £ or taken from 1 ts ou the num- | 
; a . 4 . J 


on 
x © 4 kk 


| Prob. 18 ow 8 are in 5 Grometrical Rage een, 


given, their product, and the product 9 the two eg 
numbers, required the numbers. 


Divide their product by the ſquare of the A | 
of the two leaſt numbers ; the biquadrate root of the 


quotient 1s the ratio of the 8 wal hen ſee 
POW: 0 


Prob. 16. My 8 oxen, ey acres are geome- 


trical proportionals ; and if multiplied continually, 


their product 1s. 46656, and their ſum, if SAG, 258: 


What is the number of each? 


Anſwer, 6 ploughs, 3 oxen, 216: acres. 


Extract 


Zee eee eee 
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Extract the cube root of their product, you have 
the number of oxen; for the product of 3 propor- 
tionals is the cube of the middle one. Then work by 

prob. 6th. Yeh ES 


Prob. 17. Two men depart from one place; the 


dne travels eaſt 40 miles a-day, the other ſouth 30 


miles a- day: How far are they afunder in 6 days? 
Anſwer Zoo miles; viz. the ſquare root of the ſum 


of the ſquares of both diſtans. 


Prob. 18. A general drawing up his mem in a ſquare, 
has 500 over; but increaſing esch rank by 1, he 
wants 71 to complete the ſquare: How many men 
had he? Anſwer 8122 5. . | 


__ Half the difference betwixt two ſquares that are 
next one another, throwing away 1, is the ſquare 
root of the lefler. | 


Prob. 19. I would plant 80000 trees in a long 
ſquare, the length to be double the breadth : How 
many trees in a row ? Anſwer 200 and 400. 


Say, 1: 2 :: 80000 ; 160000 whoſe ſquare root 
is the length. 8 ; 


Prob. 20. The height of a tree is 63 feet; it hap- 
pens, that being broke by the wind, the top falls 21 
feet from the root: How many feet of it ſtood, and 
how many fell? Anſwer 28 ſtood, 35 fell. 


' Subtract the ſquare of 21 from the ſquare of 63, di- 
vide the remainder by twice 63, the quotient is the 
ſtanding feet. 0 I 7 

Prob. 21. Given the height and diſtance of two 
towers, to find where a ladder muſt ſtand, to reach 
the top of either. 


Subtract the ſquare of one tower”s height from the 
other; take the remainder from the {ſquare of the 
BD has 9 T ES - diſtance ; 
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diſtance ; divide this laſt remainder by double the 
diſtance; ; the quotient is the diſtance from the higher 
9 4 To find the length of the ladder, ſee 28 
17t | 


Prob. 22. Alter dealing A hand of cards to each in 
company, there remained 25 in the pack ; and deal- 
ing one more to each, therg remained four hands in 
the pack: How many were in company, and how 

many cards had each? 
Anſwer, gin company, 4 args each. 
52 — 25 = 27 + 4 = x 
and 52 — 31 = 21 ++ 2 = 10.5 * 1 110. ab 
5 108 and 110.25 — 108 = 2.27 
and tn din and N + 9 the hands. 


#12 AP. XVI. 
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| NUMBE RS are in An Pro rely. 
which increaſe by the continual addition 91 ſome 
number, called the exceſs. Thus 3, 6, 9, 12, are pro- 
greſſionals, where the common excels is 3. 


Five things are to be conſidered here, viz. the fie 
term, the greateſt term, the common exceſs, the number of 
terms, and the /um total of all the terms ; any three of 
which being given, the other two may be found, as 


in the following Propoſi tions. 
Prop. 1. 
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Prop. 1. In any arithmetical progreſſion, the ſum of 
the firſt and laſt, is equal to the ſum of the two mean, 


or middle terms, when the number of terms is even. 


= Prop. 2, In any odd number of terms, the ſum of 
the extremes is equal to double the mean, or middle 


greateſt, and divide the remainder by the number of 
terms wanting one, the quotient is the exceſs. 


Prop. 4. If you multiply the common exceſs by the 
number of terms wanting 1, and to the product add 
the leaſt term, the fum is the greateſt term. 


Prop. 5. If you ſubtract the leaſt term from the 
greateſt, and divide the remainder by the excels, the 
quotient is the number of terms wanting 1. | 


Prop. 6. If to the laſt term you add what the firſt 
term wants of the common exceſs, or ſubtract what 
it exceeds it, and divide the ſum, or remainder, by the | 


excels, the quotient will be the number af terms. 


Prop. 7. If you add the greateſt and leaſt terms into 
one ſum, and multiply it by the number of terms, half 
| the product will be the ſum total of all the terms. 


Prop. 8. If the total amount be divided hy the half 

ſum. of the greateſt and leaft terms, or if double the 
total be divided by the whole of that ſum, the quotient 
will be the number of terms. 1 8 


Prop. 9. If double the total be divided by the num- 
ber of terms, the quotient will be the ſum of the great- 
eſt and leaſt terme. | | TING re 


Prop. 10. If the number of terms be even, ſubtract the 


product of the exceis, and half the number of 1 


Prop. 3. If you ſubtract the leaſt term from the : 


re 
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from the laſt term, double the remainder, and add the 
common exceſs, and you have the ſum of the greateſt 
and leaſt terms; or if the terms are odd, throw away 


one, multiply half the remainder by the excels, ſub- 
tract the product from the greateſt term, the remain- 
der is the middle term, which doubled, is the ſum of 


the greateſt and leaſt, —See prop. 2. 


Prop. 11. If from the ſum of the Sade ad a . 
terms you ſubtract the product of the exceſs by the 


number of terms W 1, half the — will 
be the firſt term. 7 | 


Wet now. give an example to Rk 5 ten caſes. 


Caſe. 1. When the 2 term, the common exceſs, and num- 
ber of terms are „ to find the c term _ total. — 
Sce prop. 4th and 7th. | 


Example. A carter being aſked what debug ve 
to carry mile-{tones to a toll road 300 miles long, de- 
mands L. 100: Idemand how many miles he muſt tra- 
vel, ſuppoſing he carries but one at a time, how long 
time it will take him, driving 40 miles a- day, and that 
the ſtones are one mile from the end of the road, and 


what are his wages 2. day ? 


Anſwer, '90300 miles, which is all we find wr this 


rule. He will be 2257+ days in performing the Jobb, | 


and his wages little above a penny TOW; 84 


Caſe 2. When the - firſt term, common exceſe; po Jaft k term 
are given to find the . To terms and total. —See 
Prop. 6th and 7th. 


Exam. When my wife and L were married, the firſt 
month after marriage, ſhe ſpun 30 cuts of yarn, and 


has increaſed her thrift 20 cuts each month ever ſince, 
till this laft month ſhe made 490 cuts: 11 demand how 


long 


2 


* "WM : 
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long we have been married, and what is the whole 
quantity of yarn ſpun, and what her wages amount 


3 
— 


SCORE dd: 
3 1 ** = yy 4} 
a 6 


1 to, at 6d.'a-dozen ?.. EEE „„ 4 
Anſw. Married 24 months, the yarn 1 30 ſpindles, I 


_ wages L. 13. 


Caſe 3. When finſt, and laſt terms, and number of terms are. 
given, to find the exceſs and total.—See prop. 7th and 
„ „ e 

Exam. 1 ſerved with a maſter 16 years, putting the 

wages in his will: The firſt year he allowed me only 

258. which I thinking little enough, he promiſed to 
advance me ſo much more every year, till I was fatis- 
fied ; he did ſo, and the laſt year of my ſervice, I had 
guineas for ſhillings that I had the firſt: I demand 
what was the yearly advance of my wages, what the 


whole amount was, and how much it was every year 4 
K {ES SSI ES 5 | 
_ Anſwer, The yearly advance 338. 4d. amount | 
L. 220, that is, L. 13 15 at a medium. e 


Caſe 4. When firſt term, number of terms, and total are 
ors - find the laſt term, and exceſs, —See prop. gth 
and 3d. | Ne | | 


Exam. A footman is to travel from Edinburgh to 
London in 6 days, which is 402 miles the eaſt road, 
travels the firſt day only 32 miles; but finding at this 
rate he will fall ſhort of accompliſhing his journey in 
time, he would know how much he muſt increaſe his 


* 
— 
r n —— — r OY 
Wo” R r r F * 
ad . 7 en. ? * * — BY 2 8 3 ; 3 Ir 
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journey each day, ſo as to anfwer his purpoſe, alſo v 
what his longeſt day's journey will be? Fr. 
Anſwer, Muſt increaſe 14 miles every day, his laſt i4 
day's journey will be 102 miles. A | * 
22 is 


Caſe 5. When fir and laſt terms, and total are. given, 
—_ | mg number of terms required. See prop- 8th 
an 3 * 8 ; 


| Exam. A 


* — 
* „ 4 * 
D 

of ö 

8 1 ee 
* * 1 bi ba A . 
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the firſt, I. 10 the next, &c. 
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Exam. A and B are to pay betwixt them 2 debt of 
L. 10000 in a certain number of days; A undertakes 


to pay a certain ſum every day, but B increaſes in 


arithmetical progreſſion: Now, they pay betwixt 
them 2 10 the firſt day, and L. 322 10 the laſt; 
and then B has paid L. 27 50 more than A: I demand 
how long they were in paying the whole, and how 
much each paid in a day? Ph, TT ET} 
Anſwer, 50 days, A paid L.72 10 a-day, B, L. 


Caſe 6. When common exceſi, number of terms; and laft 
term are given, to find the firft term and tatal. See 


"Exam. A company at a tavern, called A reckoning, 


dered the drawer to bring as many, and as the com- 
pany was increaſed, 2 bottles more; they did fo again 
and again, till at the zoth and laſt time, he brought 


them 5 dozen all at once: I demand how many bot- 
tles were at the firſt reckoning, and how many in all? 


.- Anſwer, 42 at firſt, 5 10 in all, 


Caſe 7. When number of terms, g reaigſt term, and total are 


given, to find the leaſt term, and the exceſs, —See prop. 
|» CA MA & 


Exam. An hundred trees that grew in equal diſtan- 


ces in a ſtraight line, being cut down, a carter has to 
lead them one by one to a place at ſome diſtance ; 
well, he drives 20 miles a-day, is 51 days in perform- 


ing the jobb, and the laſt tree takes him a whole day : _ 
I demand to-what diſtance he carried them from the 


| firſt tree, and how far it was betwixt the trees? 


- Anſwer 64 perches anſwers both. © _ 
T 


* 1 


— — —— 


T 


2 
Be 
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Caſe 8. When the exceſs, number of terms, and total are 

ay given, to find the greateſt and legſt terms.—See prop. 
th and 11th, LT... 


ae Sixty tlemen in company fell to compar- 
ing their x W found that amongſt them all 


n 
. 
a * 3 A ” — 
r Wr 3 2 X * ns ata; <0 
ISI 8 . x. Os, $4. Ye A x 
r 5 FIR, n 3 oF 


A Se, 
" TY 3 


they had L. 1000, and that the heavieſt purſe exceed- 5 

ed the next to it 11s. and ſo downward: I demand 92 

the greateſt and leaſt ſums of money amongſt them? 4 
Anſw. The greateſt L. 32 17 10, the leaſt 8s. 10d. 1 
The two following caſes require particular rules. 6. 


Caſe g. When ft term, connon exe, and total are giver 4 


| and laſt term and number of terms required. 0 
Multiply the total by double the exceſs, and to the "A 
product add the ſquare of half the exceſs; multiply . if 
the firſt term by the difference betwixt it and the ex- 4 
ceſs; add this product to the former ſum, if the firſt * 
term was greater, but ſubtract it from it, if it was leſs I | 


than the exceſs ; extract the ſquare root of that ſum, 4 | 
or remainder, and from the root take half the'com- 5 
mon exceſs, the remainder is the greater term. Then 


ſee prop. $th. X | | | | 0 
Exam. How long would a ſtone take to fall from 15 
the top of the atmoſphere to the centre of the earth, | 1 


calling it 4500 miles, and ſuppoſing the ſtone to de- 1 
iceng 5 miles the firſt minute, and to increaſe its velo- '4 
city 10 miles every minute? Anſwer, 3o minutes. : 
6 >, 1 | : 


Caſe 10. The greaigſt term, exceſs, and total given, to find 4 
the leaſt term, and number of terms. © | | 2 
Add the exceſs to the greater term, multiply the | 9 

ſum by the greater term, call this your firſt product; 1 

multiply the total by double the exceſs, call this your 2 

ſecond product; if the laſt product be greateſt, ſubtract 3 

; | F the a 3 


9 - "& «al l 
„. a. 5 — 
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the firſt from it, ſubtract the remainder from the "AND 
of half the exceſs, and the ſquare root of this laſt re- 
mainder taken from half the exceſs, leaves the firſt 


term; butif your firſt product was greateſt, ſubtract 


the laſt from i it, to the remainder add the ſquare of 
half the excels, the {quare root of this ſum added to 


half the excels, i is the firſt or leaſt term of the pe 


ſion. 


8 Off 20 acres of land, in good heart, 1 reaped 
in-one year 200 bolls of grain ; but upon repeating the 


Then ſee prop. 8th. 


_ crops, I found it to inlack 10 bolls every year, and 


now I know that in all I have reaped 2000 bolls: Can 
you tell me how many years I have kept it it in tillage? 
| Anſwer 16 years. 


Sone En iſcuous E xamples follow : 
iT How many ſtrokes does the clock firike i in a 


year” s time. Anſwer 56940. 


2. There is a ſet of privileged poor in Scotland, 


called Blue-Gowns ; ; every one of which, on the 


king's birth-day, at Edinburgh, amongſt other emo- 
CO receive a penny for each year of the king's 
: I demand how much one of them received dur- 
thereign of George the Second, who was 44 wi 

ol when e began to reign, and reigned 33 years * 

7” Anifwer, 1:8 5. 

3. Two ſhips fail from Greenock to Boſton; the 
one ſails 7 miles a-day more than the other, and ar- 
rives 301 miles before her: I demand the rates of _ 


ing, calling the diſtance 2150 miles ? 


Anſwer, The firſt ſhip ſalls 50 miles a- day, the er 
43. | 
7 Wo ſhip ſetting out to fail round the world on the 
like; fails the firſt day 17.28 125 miles, that is, 17 miles, 


2 furlongs, 10 perches, and increaſes her rate of failing 


every day 20 perches : In how many days will ſhe 


accompliſh the * Anſwer, In 600 days. 
5. A woman 


XD 
4 8 7 
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5. 'A woman, who, from the time of her marriage, 
| hag brought a child every 2 years, ſaid, When her fe- 
venth chil 
equal to her own: What was her age 15 

| Anſwer, 42 years. 


6. Two perſons that are north and fouth hob one 
another, ſet out to meet each other, the one travels the 
firſt day 60 miles, the other 48; but through fatigue 


each of them ſhorten their journey 4 miles èvery day, 
till they give over altogether, and then they are ſtill 
208 miles aſunder: Required their diſtance at firlt * ? 
| Anſwer, 1000 miles. ' 
7. Divide L. 20 among 20 men, ſo as each one fol. 
lowing may have 20d. more than the foregoing ? © 
. - Anſwer, Give the firſt 50d. the next 70d, &c. 


8. Divide two hundred pounds far bye, 
Mong five and twenty 3 5 — 
12 every difference equal be, 
The greateſt ſum be ten? 


75 A1 Give the firſt L. 6, the ſecond 1.6 6 34 &e. 
9: There is a long row of corn-ſheaves, each 6 yards 


riod another; my neighbour and myſelf have to 


carry them one by one to a barn, 20 yards diſtant from 


the firſt; we do- ſo; Ibring the firſt ſheaf, and when 
we have done, find he has travelled 600 485 more 


than 1: Required the number of ſheaves 
| -:+..,. Anſwer, 100 ſhea ves. | 
o. Thirty-two men fall to work, to 15 Sew 250 


| 2 7 | graſs, each can cut an acre in a day, but one of 
them gives over every day till it is finiſhed: I demand 


in, what time this will be; and how TROY will be at 
the laſt day” 8. work? 5 
| Anſwer 25 days, g _ the laſt & 


11. 55 piece of ribband is wrapped round a W 1 


1 inch diameter, 60 times, and then the diameter of 
the roll is 3 inches: Required the length of the rib- 
2 5 es ra . 

8 2 n 12. There 


AF > 
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d was born, that all her childrens ages were 
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12. There is a round field, an Engliſh mile in cir- 
cumference, how oft- muſt a — eee it to 
an Engliſh acre, with a nne 

| Anſwer. 16.57 times — 175 | 

. Two perſons ſet out at one 4 the one 


7 a-day, the other 1 mile the firſt day, 2 the 


ET ee Tap wht: 
the fir Anſwer, In 13 days. | 

For the Erg and lat Gays tr travel mult be 17 
See prop. 2, 5, Kc. LIN 


* f * 


— 


14. Two . et dab nt 6 time; one goes 2 
miles every day, 1 the firſt day, 10 the 
next, xx5 the 1 ne up with 


8 firſt? Saber; In 84 days. 
3 whore ws 
an n 9, theſe your num- 
bers, by way of the Rule of Falle, you will find as 
above; and for NE ET Omen to have tra- 
velled'2055 miles. 


e x lor 
the tit fecands, 3 the next, 5 the next, Sc. gd 
a n defends 2 
feet the firſt ſcoond, and increates its vclacity 4 fect 
every ſerand, rex the bottorn at the fame time 
with the flane: The 


* ; | { 


1 * 
Gt 


e ee 

- Anſwer 104954 ert. prop 0 
| The finne ku defended: 250 feat before the r 
1 
Soamnazef2proprefiion, or Softronds ; aftcr this the 
A TRIS and as it has 1800 to gain, it 
_ will xeguare 42 feconds more. Mind lait 
The flame ͤ 202 ſeconds 25 3 11. 
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the next it abates of its rapidity the aoth part, the next 
the 19th part, and ſo downward till it give over: How 
many feet will it run? Anſwer 924 feet 
157. My farms, my houſes, and my ploughs 
Ml horſes, oxen, and my cows, by th 
IEF n and my rakers, 
Hlogs, ſcores of ſheep, and labour'd acres, 
Ml.y planted trees, my thra ves unthreſien, 
All in Ar'thmetical Progreſſion:; 5 EO 
WVMl/⸗ke up juſt ſix and fifty ſcore 
In one round ſum but leſs or more; 
Who is, and where's the man, can ſind. 
I]! be number out of ev'ry kind? 
his queſtion is ambiguous, and admits of various 
anſwers, for only the number of terms and total be- 
ing given; 80 will be found an arithmetical mean 
bet wixt the middlemoſt terms: So if you ſuppoſe the 
ſeventh term 79, and the eighth 81, and continue 
the terms both upwards and downwards to 7, you 
| have one anſwer. But the exceſs may be any num- 
JJ. © TT 3 NOEIORED nr 


3 
* 1. 


ys „ | 
I. IRREGULAR/PROGRESSION. 


A queſtion commonly given in Arithmetical Pro- 
greſſion is as follows: Let 100 eggs lie in a ſtraight 
line, each a yard from another, and the firſt a yard 
ftom a baſket; and if a man were to gather the eggs, 
one by one, into the baſket, how many yards would 
) a, Peat” Es” es 
1 1 OS 8 IS x 0 oo yards, and is a mere 
trifle; but I will propoſe the queſtion in a way ra- 
| r 95 i 2 
Let 100 lie ig a ſtraight line, but at unequal 
diſtances, — 1 The firſt x yard from a baſket, the 
ſecond 2 yards from the firſt, the third 3 yards from 


the 


e . d . RIA 5 gs 5, 
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the 8 &c. the laſt 100 yards from the ninty- 
ninth : How many yards muſt a man travel, to bring 
them, one by one, into the baſket? 

Anſwer, 343400 yards, or 195 miles, 200 yards. 


The terms of the progreflion will ſtand thus : 2, 6, 
= 12, 20, 30, 42, 56, &c. where we may. obſerve, that 
| be excels always-increaſes by a, which may be called 
— 'E its variation; alſo, that any term here, is the ſum to- 
tal of the ſame number of terms in the common queſ- 
tion; and an eaſy method to ſind any term, is to mul- 
tiply the number of the term by itſelf, plus 1, and for 
| the ſum total, find the laſt term of an arithmetical pro- 
8 | eſſion, whole firſt term is 1, the exceſs 3, and of the 
; | fuse number of terms as the given one, and multiply 
the laſt term of the one by that of the other; ſo here 
=. the terms being 100, multiply by 101, you have the 
: laſt term; and the 10oth term of an arithmetical pro- 
. greſſon, whoſe firſt term is 1, and common excels 3, 
will be found, by prop. 4. laſt ſcion, to be 34, by 
which multiply 10100, gives the anſwer. I found an- 
other very curious rule tor finding the total; ris it be- 
ing ſomewhat . | omit it. 


2. Let 1000 ſhillings: "a in a araight line, thus : 

The firſt 1 yard from my foot, the ſecond 2 yards from 

the firſt, the third 3 yards from the ſecond, &c. If 

I were to bring theſe ſhillings, ane by one, to where I 

ſtand, and have them to myſelf, what would my wages 

be, one day with another, fuppoſe I travel 40 miles a- 
day ? Anſwer 22d. + _ 


If you work, as in the laſt Cade you will find 
the number of yards to be 334334900—the reſt is 
done by the Rule of Three. | 

If the number of terms were required here, and 
the laſt term given, extract the ſquare root of the laſt 
term, and either the quotient or remainder will be 

the number of terms. Tt the ſum total be given, 1785 

| | 7 8 tip! y 
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2 it by 3, extract the cube root of the uct, 

neglecting the remainder. From the total found in 

this variety, it des Gevegi be had in theſe that follow 
and many others that might be enumerated. _ 


Variety 2. Suppoſe the firſt diſtance to be 1, (as be- 
fore) the next 10, the next 20, the next 30, &c. the 
terms of the progreſſion would ſtand thus, 2, 22, Ga, 

122, &c. where the variation of the increaſe is 20. 

To find. the total of any number of theſe terms, take 

the total of one term fewer in the former variety, 
multiply it by 10, and add the product of the terms 

by the firſt term. To find any term, multiply ten 
times the number of terms by the number of terms 
wanting 1, and add the firſt term. 


Var. 3. Let the terms be 2, 3, 5, 8, 12, where the 
variation is 1. To find the total take half that found 
in the firſt variety, and ſubtract the number of terms 
wanting 3, multiplied by half the number of terms. 
To find a term, multiply the terms wanting 1, by half 

the terms, and add the firſt term. 


Var. 4. Suppoſe the terms to be 2, 5, 9, 14, 20. 
Take half the total of the firſt variety, and add the 
product of the terms, plus 1, by half the terms; and 
to find any term, multiply its number plus 1. by half 
the number, and again add the number itſelf. | 


Par. 5. If the terms were 2, 7, 14, 23, 34, multi- 
ply the terms minus unity by half the terms, add this 
to the total in the firſt variety; and to find a term, 
ſquare its number, alſo the next leſſer number, and add 


the difference of their ſquares to the greater. „ 
ar. 6. Let the terms be 4, 10, 18, 28. - Multiply 
the number of terms by itſelf plus 1, and add the to- 


tal of the firſt variety; and for a term, multiply their 
* number by itſelf plus 3. | | 215 


Var. 7. 
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fore, you have the term that is 5 diſtant n in it; 
e 


258 PROGRESSION. 


| Feri y. If the terms were az. 55s 9, 13, where 
the variation is 4, multiply the number of * plus 


10 by 5, and ah this | by the terms, add this to the 


total in the firſt variety, and take a third of the fam ; 


to find a term, multiply the number of the term 


itſelf plus 6, and divide the product by 3; to find the 


number of terms, multiply the laſt term by 3, extract 


the ſquare PE. and gon 25 22 have che number Fl 
| of terms. 5 5 | 


S 


rurns out 2 2 complex one. 


5 As '® © TY 3 
Eram. 1. Suppoſe a ſtoremafter to have 10⁰ ewe 


57 and each of theſe to bring à lamb, at 2 years 


old, and theſe again in the fame'manner : How 12 7 
would They amount to in 206 "Height A 
Anſwer, 1094600. 


11 you ſet down the terms by way of 050 | 
you always add the two laſt terms together, and you 
need only work for one, and A _ RA term may 


100. ee ben eee 
LES * 1 1, 24 3, 5, 8, 13,27, 34. 75 3 


It JENS 7 be no 15 eat trouble to confinge We fax 
owever, if you multiply any term 
by 11, and add that term which. is 5 diſtant going be- 


or if you multiply any term by 123, and ſubtract the 
roth foregoing, you have the roth ollowing : ſo here, 


: if you multiply 8, the 6th term by 27, and add the iſt, 
Fou have 89, the Lith term; and multiplying this by 
123, 2nd ſubtracting the firſt, you have 109 36, the 


211 term. There muſt be 21 terms, though the 
years 


1 UVinietie eel hag We OTTER e to 
another Caſe of a far different RT 2 or apa 
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years are but 204 for ou may obſerve, that out" :od 
— but the i at the ſecond year's end; un- 
derſtand the like reaſon in ſome other ſubſequent 
caſes. FB 25, | I „ 2 Is 1 4 
But if we had d them all to die at 9 years 
old; or, after they brought 8 lambs, we muſt 
have ſuhtracted from the total, found above, thoſe 
that died yearly, together with thoſe that would have 
deſcended from them had they lived; this would 
make ten different 


tenth year) the third 3, — — alſo the 

2 — we 
t and their young are wanting chat 

but the Increaſe is only thoſe that Sie, — 

ſum of all theſe progreſſions, taken from the whole 

Fn W ray 
time. 


Bu there is no need for ſetting down all theſe pro- 
but only the firſt ; for the ſecond is the 
wanting two terms, the third the fame wanting 
fe 
de found by — F 

in thle that dc early, thu 


n 
* 1 2 X 8 6 ; q 
"12ND; bg 5 
"SIX 1 65 
34 Xx 2 =: 68. 
55 X 1 55 f 
89 N 2 89 
94 X O 0 | 
233 1 = 233 : | 


ns, the firſt of which 
would have 11 terms, the ſecond q, (for none die the 
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All theſe added, make 833 for the decreaſe to be 


ſubtracted, but differs 2 from the truth; which is oc- 
caſioned by our being come to the end of a ſecond 
age; for the firſt that died at ꝙ years, could die: but 
once: ſo there are but 33, inſtead of 34, to die at the 


igth year. So from 10946, found at firſt, take 83 1, 


and multiply by 100, gives the true anſwer, 1011 560. 


Of theſe multiplications above, you ſoe-that ares: 
of the products are the ſame with other three; which 


therefore might have been ſpared; and that other 


two of them, 55 and 89, are the ſame as 144, the laſt 


term but one of the firſt progreſſion: So that nearly 


one half of the work might have been ſpared; which 
would be a great contraction, if the terms were 


numerous. o | 42 21 


be ſum total of all the terms was not wanted here, 


but might be had thus: Find two terms of the pro- 


greſſion more than ſought ; from the laſt of theſe take 
che ſirſt of all, and you have the total wanted. 


I ER 


Exam. 2. Sixty gentlemen pay towards a voluntary 


4 3 4 


contribution, as under, viz. The firſt 1 piece of mo- 
ney, the ſecond 1 alſo, the third 2, and the fourth 3, 


&c. every one as much as both the two that preceded 
him: What will the contribution amount to ?- - - 
Answer 4052739537880 pieces. 


Becauſe the I” are numerous, we will uſe a 
ater multiplier; for if you multiply any term b 
Ns: and from the oe fubtract the zoth A. 
foregoing, you have the .2oth following. The terms 


here as before, 1, 1, 2, 3, 5, 8, 13, 21. Now, multi- 
ply the 12th term by 123, and abate 1, you have the 
22d term; multiply this by 15127, and abate 1, you 
have the 42d term; and that multiplied by 1512), 
and the 22d ſubtracted, gives the 62d term; from 
which take 1, you have the ſum total of 60 terms, as 
8 N | . above. 
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above. If the 6oth term were wanted, it might be 
found in the ſame manner to be 1548008755920. 


Casz Lc 5 
Exam. How many will 7 ewe lambs amount to in 20 
er producing at 2 years old, and always 2 at a 
birth? Anſwer 4893357. 


Here the terms proceed by adding the laſt to the 
double of the one before it, or perhaps eaſier, by 


doubling the laſt erm, and either adding or ſubtract- 


ing the firſt, according as an odd or even number is 
| 7 I, „ , 22, 43.5 5 

lf you multiply any term by za, and either add or 
ſubtract 11 times the firſt term, as an odd or even 
term is required, you have a term 5 diſtant. So, if 
you multiply 11, the fifth term, by 3a, and ſubtract 
11 from the product, you have the tenth term 341. 
Multiply muy term by 1024, add 341 for an even, or 
ſubtract it for an odd term, you have one 10 diſtant : 


This is ſuppoſing the firſt term to be 1. So multiply 


the 1oth term 341 by 1024, and ſubtract 341, you 
have the 20th term; and this doubled, adding 1, 
gives the 21ſt term; which, multiplied by 7, gives as 
above. If you make 7 your firft term, and add or 
ſubtract it where you uſed 1 before, you will have 


the ſame anſwer, . 445 

But if we had ſuppoſed all to die at ꝙ years, the ſum 
of 11 different r are to be ſubtracted: but 
they may all be found by multiplying the reſpec- 

tive terms of the firſt, by thoſe 4 8h die yearly ; or 
3 one half of theſe nultiplications may be ſpared, 
as will appear in ſome following caſes. You may ob- 
ſerve here, that the numbers that die yearly go on in 
this order, | ; | 


1 45 2, 6, 104.22; Mt 
„ 


2 
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f 12 
r 


162 PROGRESSION. 
3 Xx 342 = 1026 3 
5 N 2790 = i850: 
11 Ro @ gd} 
21 NM a2 £882 : ary 
. | 43 „„ 
JJC *800-- - 
171 X 6 — 
"341 2X... 2.08008 
683 K 2 = 1366 
„ 0 CE 
2731 KX 1.= 273¹ 


And theſe added, make 11305 to be ſubtracted 
fr the 2 iſt term found at firſt, which would be 
699051, the remainder, multiplied by 7, ſhould be the 
number alive at the end of 20 years, but would differ 
42 from the truth ; for at the end of a full age, the 
increaſe is interrupted : The true anſwer is 4814264. 


If you were ſetting down, all the progreſſions, the 


| Grit terms would always be triple thoſe who die ; and 
to find the ſum total of a progreſſion of this kind, 


double the laſt term, if the terms were even, and if | 
odd, ſubtract the firſt term. 


042 IV. 


Exam. 1. 1 | hab a fine quey calf of a good bevel; 
and which I bac er. to bring another at 3 years old. 


Now, — — g its offspring to produce at the ſame 


age, and 
amount to in 20 years? Anſw. 1278. 


to bring females, how many will _ 


This caſe i is ill different; and the 8 here ad- 
vance by 17 5 ee the Jak to the next before it 


ſave one. 


I, 1, 5 2, 3, 46. 9, 13, 19, 58. 41, 60, 88, 129. 
If 
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If you multiply any term by 10, ſubtract the ſixth, 
and add the twelfth diſtant, going before, you have 
the ſixth following. So here multiply 129, the ſif- 
teenth term, by 10, ſubtract 13, the ninth term, and 
add 1, the third term, (for theſe are the · ſixth and 
twelfth diſtant N the fifteenth) you have the 
twenty-firſt term, or anſwer. _ 


But if we had ſuppoſed all to die at 12 years, or 
after they had brought 10 calves, then had there been 
the ſum of ſix progreſſions to deduce ; the firſt of 
Which having 8 terms, the ſecond but 5 (for none 
die the 13th and 14th years.) We ſhall, for once, 
ſet down all theſe progreſſions, that from thence it -. 
may be underſtood how they are to be arranged in 
the other Caſes. | . 


2 

3 5 
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” | "A; 3 12 

| „„ 3-4 

| JJ 4 ES. 
28; 296 ö ¹¼¾ - BG 


You ſee the one that dies at the end of the 12th 
year, had ſhe lived to the 20th, would have produced 
28 ; the one who died at the 15th year, would have 
amounted to 9: The firſt term is double thoſe that 
die; for both they and their produce are wanting 
that year. The ſum of all theſe progreſſions is 59, to 
be ſubtracted, as being the amount of the dead, and 
thoſe that would have deſcended from them, had they 
lived, and is true here; becauſe the terms are not con- 
tinued to a ſecond age of twelve years. But theſe 
— numbers are more Joe; obtained, as under: | 


4 


7 28 


... — 
— 1 , a oe — 


— 
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28 K 1 = 28 5 
19 * if 
ö 13 Xx 0 n . 
gt 4x + => 9% ; 
5 CX-1 2:4 
3% 458 8 
2. 8 1 6 


Thee 0 are the ſame as before; 8 obſerve, 
that three of them, viz. g, 6 and 4, when added, are 
19, the laſt term but one of the firſt pr ogreflion, ſo 
they are known without the trouble g 3 
and the laſt two are equal, ſo that only one of them 
need be found, which, is a great contraction, when the 


. terms are numerous, as in T7 next example, where 


one half the multiplications are omitted. Subtract 


this 59, the decreaſe from 1278, there remains 1219, 


for our anſwer. The ſum total of all the terms was 
not wanted here, but might be found thus : Find a 
term three more than enough, and from that ſubtract 
the firſt term, you have the total of the terms 

wanted. _ { 


Exam. 2. Suppoſe the firſt pair, and their deſcen dants, 
to have brought a male and female every 20 years, af- 
ter the age of 60, and that all lived to the age of 700 
years; how many people would be alive at the flood, 
accounting it 1640 years from the creation? 


This queſtion has been taken in different ſenſes, and 


we thall give the anſwer according to both thefe mean- 


Suppoſing them to bring the firſt pair at 60, 


the ſecond at 80, the terms will go on the fame way 


as in the laſt example, a term repreſenting the = 
of 20 years, and the anſwer in this cafe 


 $oxr15859292486, males and females, young and By 


Becauſe the terms are numerous, (for we muſt find 
the: 83d term here) we will uſe greater multipliers, to 
ſhorten 


PROGRESS 81 ON. 1 


ſhorten. the work. If you multiply any term by 67, 
and add the 22d term diſtant before it, you have the 

| 11th term follo ; or multiply any term by 4489, 
add double the x 1t before, i it, and ſubtract the 44 
you have the 22d after it. You ſee the firit of thete 
multipliers cannot be uſed till you are paſt the 22d 
term, nor the laſt till after the 44th. Now ſet a fe 
af the terms to begin with. 1, 1, 1, 2, 3, 4, 6, % 13, 
19, 28, 41, 60, 88, 129, 189. Then by the rules given 
in the former example, find the 22d and 28th terms, 
and then work by theſe laſt multipliers. We give the 
work here at large; though i in multiplying, we ſet 

down only the product. 


The 16th term 189 | 1243524 
$0: - „ 

1890 | 83316108 

17 Mis 
22d term 1873 zoth term 83316385 

| 10 | 37 Of 
18730 5582197795 

170 : 18560 

28th term 18560 61ſt term 558221635 5 
e 4489 
39th term 1243524 25058569217 595 
| 166632770 
25058735850365 

277 


83d term 2898 


And this laſt term is the pairs of male and female, 


ſuppoſing none to have died. Now for the decreaſe, the 
| ſame 
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ſame as in the laſt queſtion, firſt, find a progreſſion of 
47 terms, beginning with 2, 3, 4, 6, and fet them 
fronting one another in two columns, and multiply, 
ſetting their products alſo in two columns, viz. thoſe 
that are multiplied by 1, (theſe are 4 in number); 
alſo the middle one of the other 41 pr ons, in 
one column, the other 20 products in an er column, 
whoſe ſum is to be doubled, becauſe other 20, which 
would be the very ſame, are not ſet down; and hav. 
ing ſubtracted the fum of all theſe from the 83d'term, 
2” have the anſwer, except. what difference ariſes 
— m the interruption at the end of a ſecond period of 
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1 K 83316385 = 83316385 
* 56849086 =. "Tp 
- © X 38789712 = 1 
IX 26467299 = 206467299 
IX 18059374 = | 18059374 4 
„ 0 5. 12322413 2 
iſt 2 X 8407925 = 1681580 N 
3 Xx 5736961 = 17210883 
4 X 3914488 S 15657952 
6 Xx 2670964 = 16025784 
9 X 1822473 = 16402257 
13 X 1243524 = 16165812 
19 X 848491 = 16221320 
28 X 578949 = 162105 
41 X 395033 = 16196353 
60 Xx 269542 = 16172520 
88 X 183916 = 16184608 
129 X 125491 = 16188339 
189 X 35626 = 16183314 
277 M 58425 = 16183725 
406 Xx 39865 = 16185190 
595 X 27201 = 16184595 
872 X = 18560 = 16184320 
1278 X 12664 = 16184592 
1873 Xx 8644 = 16184593 
2745 X 5896 = OO N 8 
4023 * * 1856184529 


ee 156350000 


22 
156350000 


806204216 decreaſe. 
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168 PROGRESSION. 
The decreaſe is here too mach; for, after coming 


to 1400 years, another period of life is compleated ; 
After this there is a progreſſion of is terms to be ma- 
naged the fame way as before, and being multiplied 


and added, amount to 371; which graft either be 


taken from the decreaſe, or added to the Uving. 


0a TY” 


i The laſt queſtion, uit ſays, they producc after the 
age of 60. The meaning may be taken, That they 


bring the firſt pair only at 80, the ſecond at 100 years 


old: This will give'a far different anfwer, and the 
work otherwiſe performed ; for the terms will then 
be had by adding always the laſt to the third diſtant 
preceding it, thus: 1, 1, I, 1, a, 3, 4, 5, 7, 10, 
14, 19, 26, 36, 50, 69, 95, 131, 181, 250. 
Multiply any term by 6. Subtract 5 times the fifth, 
and add the 15th diſtant going before, you have the 
Sch diſtant term following: or, multiply any term by 
26, ſubtra& 23 times the 10, add 10 times the 2oth, 
and ſubtract the 3oth going before, you have the roth 


term following; or, multiply any term by 6306, ſub- 


tract 11 times the 20th,” add 54 times the 30th, and 
ſubtract the 6oth preceding, you have the zoth ſuc- 


* 


” - 
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The 18th-term 13 


130 


656 
"2 


23d term 6 57 


|, p—_— 


28th term 3292 
| 6 


19752 
3259 


33d term 16493 | 
26 


4288 18 


15111 


413707. 
260 


43d term 41 3966 


1 


786 


. 2 


169 
413966 
26 


10763116 
379339 


10383777 
6570 


10390347 
| 26 


270148346 


9521218 


260627128 
164930 


260792058 
6557 


63d term 


260791401 
3 630 


164298 582630 


4553626 


164294029004 
35478 


83d term 164294064481 


Then for the decreaſe raiſe 47 terms of a progreſ- 
ſion, as before, beginning thus: 2, 3, 4, 5, 7; and 
multiply as before. * 5 


8 


* 
* 


10 


2 3483761 | 


X 3951206 
X 2862617 
XK 2973943 


X 1502555 
X 1088589 


3 95 25008 
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11405 


82629 = 
59864 


43371 
31422 
22765 
16493 
4008 


8657. 


6272 


225 
2735 


1728 


1252 


pa” © 


10227616 


41655204 
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5453767 


1502555 
1088589 


788674 
571388 


822649: 


I be increaſe of the dead is here alſo too great by 
the amount of 1a terms of a progreſſion raiſed and 
uſed the ſame as this, it will be 163, which ſub- 
tract from the Ja, or add to the living. The an- 
fwer is 328 5048 18880. However enormous theſe 
ſums may be thought, one would think the ſuppoſi- 
tions moderate enough. 3 ie | 


m. GEOMETRICAL PROGRESSION. 


Numbers are faid to be in geometrical progreſſion, 
when they increaſe by the continual multiplication of 
a certain number, called the ratii ſo in theſe numbers, 
2, 4, 8, 16, 32, the number of terms is 5; the firſt 


term 2, the laſt 32, the ratio 2, and the ſum total 63. 


In an even number of theſe terms, the product of 
the firſt and laſt, is equal to the product of the two 
middle terms; and in an odd number, the product of 
the extremes is equal to the ſquare of the mean, or 
middle term. To find the greateſt term of any geo- 
metrical progreſſion, add together as many of the ex- 
-ponents of the terms as make up the exponent of the 
laſt term; multiply all the terms together over which 
PE exponents ſtand, and divide the product by the 
leaſt term. 9 oy . 


To find the ſum total of all the terms, multiply the 
greateſt term by the ratio, from the product ſubtract 
the leaſt term, and divide the remainder by the ratio 
wanting one; otherwite, ſubtract the leaſt term from 
the greateſt, divide the remainder by the ratio wanting 
one, and to the quotient add the greateſt term. 


Exam 1. What will be the produce of 1 grain of 
— — for 20 years, yielding alway an hundred fold of 
increxer © EE 


Here 
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were one whole heap of diamonds. 
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Here the ratio is 100, the firſt term 1. Set down a 


O, 1, 2. ky 83 8 Jo , 1 | 4. 25 1 +5; Ho 75 
I, 100, 10000, I000000, 'I00000000, . I0000000000, 
| oe ot og pod op 
. . I000000000000, &C. 


Then the exponents of the 5 laſt terms, 6. 


being added, make up 20, the exponent of the laſt 


term; therefore theſe terms continually multiplied, 


make the laſt term of the progreſſion; which will 


coſt only the trouble of numbering the ciphers. 


This might be found by arithmetical progreſſion; 
for there are two ciphers in the ſecond term of the pro- 
eſſion, which here muſt be reckoned the firſt, for it 
is the produce at the firſt year's end; and as the ratio 


is 100, two will be the common exceſs, ſo will you find 


there will be 40 ciphers in the laſt term, that is, the 


number of grains, viz. 10000,000000,000000,0000090,- 
_ £00000,000000,000000z" ten thouſand ſextillions of 
grains; divide this by 491520, and you will have 
203450520833333333333333333333333337F buſhels; 

and if you value a buſhel at 28. 6d. it will amount to 
 £.2543131510416666666666666666666666 13 4: a 


ſum great 8 to purchaſe the globe, though it 


Exam. 2. One Seſſa, an Indian, having found out 


the game at cheſs, ſhewed it to Shehraim, his prince, 


who was ſo pleaſed with it, that he bid him aſk what 


he would as the reward of his invention ; whereupon 
he aſked, That for the firſt little ſquare on the cheſs- 
board, he might have 1 grain of wheat, for the ſecond 
2, and fo on, doubling continually, according to the 
number of {quares in the board, which are 64 in num- 


ber. The king was offended at his aſking ſo trifling 
a reward; but ſoon found it impoſſible to furniſh ſo 


much 
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much wheat. I demand the quantity of wheat, and 
what acres would produce ſo much, at 8 quarters per 
acre! = ? 


O 1 2 3 45 5 5 7 8 9 3 16 x8 
1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 
„%% ½ ! 
4096, $192, 16384, Mee. 
* 25 


The exponents, 6, 7, 8, 9, 10, 11, 12, make 63, the ex- 
ponent of the 64th term; therefore multiplying theſe 
terms together, you have 922337 20368 5477 5808, the 
grains for the laſt ſquare; and theſe doubled wanting 
1, give the total 18446744073709551615; divide 
as before, you have 37529996894754 buſhel, ' = 
4691249611844 quarters. = 586406201480 ACres. 


Exam. 3- How many rabbets will be produced from 


I pair in 12 years, bearing at 1 year old, and 4 pairs in 
a year ? | HM 
Anſwer, 488281250.—Multiply always by 5. 


But if we had ſuppoſed them all to die at 6 years 
old, there would have been but 488125000 alive; 
for though only 15625 have died, theſe, with their 
increaſe, would have been 78120 pairs. 


Exam. 4. What coſt a horſe, by tripling the 32 
nails of his ſhoes with a ſmall pin, whereof you get 32 
for a halfpenny? Anſwer, L. 603 19667605 17 1. 
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: 120.96 2 L. 120 19 22 77 155-52 | 1 8 3 
To find the intereſt, at 5 per cent. you may multi- 
ply-the roth part of the principal by half the time. 


* 
— 


3. What 
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3. What is the intereſt of L. 742 Ig, for r 97 years, 


or for 15 years, at 5 per cent. ? | 
* for 15 years. 


for 9 2887 8 J 2 . * 
749275 | | 74.275 
JIE, 7-5 


352.0655, 15885 16 12 oa = Ly 557 14 


Or take the 1 oodth part of the principle, and mul- 
tiply it by _— the time for C3 per cent. by quadru- 
me. the time for 4 per cent. &c 


4. What is the intereſt of L. 145 10 bur 12 years, 
at 3 per cent. or 4 per cent. per annum 


at 3 per cent. at 4 per cent. 
1,255 1.255 
36... rl eats IE 
45.180 =L. 45 3 7. | "Gow 4 60 4 92. 


5. What is the intereſt of L. 137 18, for 16 years, 
at 3 or 4 per cent.. 
_ Anſwer, L. 66 3 10, at 3 a L. 88 5 14, at 4 
per cent. 


When che time is given in * 8, . the prin- 

| cipal by the days, i given the en by 7300, and 
you have the intereſt, at 5 per cent. and for any other 
rate, multiply the anſwer, at 5 per cent. by theſe de- 
cimals, by 6 for 3 per cent. by 7 for 3; 5, by · 8 or .9 
for 4 and 4+ per cent. 


6. What i * the intereſt of L. 1 for 40 or 50 days, 
at per cent“, 


500 500 
. „ 
7300)200.00(2. 7 2 7300) 50. 003.424 
L 1405- L. 3 8 54 


7. What 


1 1 T 2 R EST; 
Fr, What is mund Wh. 90, for bo days, a at 35, 
or 42 per cent. ? 


n W 1 
60 „ oi" 


73)5+-00(-7397 LL n3)5400(-7397. 
» + 9 A Fs. h 9 | 9 


When the ſum and the days are numbers eaſy to 
manage, you may multiply a fifth part of the one by 
double, triple, or quadruple the other, and divide by 
73, you have the intereſt, at a, 3, or 4 per cent. 

8. What is the intereſt of L. 100, for 20 days, at 2, 
35 or 4 per cent, 
at 2 per cent. at 3 per cent. at 4 per cent. 
e ; 20 . 
8 60 „ 


 73)8.00{- 1095 7012 050 1643 700 16.5 219 
28. 25d. 333 


9. Borrowed of the Merchant Banking Company, 
May 4, IL. 60, and again, June 10, L. 20 more; paid 
them back, Aug. 6, L. 30, and again, Oct. 4 Ts 50, 
How much intereſt do I owe, at 5 per cent.? 
| | 2. Dayt. Produtts, © 
May 4. Nee 60 X 37 = 2220 
four 10. Keceaved 20 A 


d by 
7 x F, 
i 4 4 
$ 
- 
| £ K. 
- 
' ou 
N 
33 
* i 
f 3 * 
Re i 
— 
N 
iS) 
_ 
*S = a 
5 
MF 
' 
' 2 * 
4 3 f 
1 
* 5 * 
: } _ 
ſl 1 
7 
1 
N. 
3 
4 


wy 
1 1 
wo 

1 


6 5 Sum e = ſo 
"ns 6. Paid 8 


#6 


Fl | ee 50 X 59 = 2950 gt 

8 ; O. 4. Paid n | 

= = Ps 5 73097. 300.3328 Anſwer. 
L. 1 6 74 
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10. Given in to the bank of Ayr, Jan. 1. L. 100, 

again, Feb. 7, L. 60, and March g, L. 50; May 7, with- 

drawn L. 100, June 11, withdrawn L. 40 more; and 

now, July 5, I am to ſettle accounts, what will be due 

to me both of principal and intereſt ? 7 
Anſwer, L. 72 17 74. 

| | L. Days. Products. 

Jan. 1. Paid in 100 * 38 = 3800 

Di ũ d 147 


„daun 160 X 0 480d 
March 9. Paid in 50 55 


; Sum 210 X'58 12180 
May 7. Drawn 100 | 9 1 


—ů —— 


* 
2 


ne 110Xx 35 = hp 
June 11. Drawn 40 2 


— 


Balance 70 X 24 =. 1680 


73)263-1 o(3:60r4 


| | | 2.881 12 intereſt. 
When partial payments are made upon bonds, at 
long intervals, it is uſual to add the intereſt to the prin- 

3 before the payment be fubtracted; and this is 
called a progreſſive account. 8 OR 5 


11. Borrowed of John Silver, upon bond, Jan. , 
1772, L. ooo Sterling, bearing intereſt, at 5 per cent. 
Paid back, on the 1oth of March, 1773, L. 100, on the 

24th of April, 1774, L. 200, on the ytkᷣ of June, 1975, 
I. zoo, on the 6th of October, 1776, L. 150 on the 
18th of Auguſt, 1777, L. 60: Now, May 1, 1778, I 
am to clear off this bond, what will it require to do it? 


177 £ 
9 5 Ra Let 1 2 * 1 p WY 5 * « Ya N © _ > * * 
" vat ITE” * _ * e. n - bs 7 aan n nn 
5 1 a K 1 8 3 \ 1 : 4, # 
£ 7% i wad arne 
Eh TY 4 ? { at. 
2 
ane 


1 
. 2 32 5 "£5 6 * 62 ks 
WW. * a X” — A - a a 1 
| F 


. 


= * 


Mi. 
April 24. Paid in part 3 6 TON 20,0" 


z May 1. Tobe pigs day 0 Mr: Silver 419. I 


225 4 , 2 NO SE I 
7 PPE SES N N. 
= r » . gta 

. *. * is 8 
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1772. E. J. d. 
Jan. 1. Borrowed, upon bond, at 5per | 

CE: — 1000 © 

Intereſt for 1 year and any days, +++ 19; g 


1773; | 12855 9 
ch 10. Paid in part of pre. ndint 100 © 


9 0 


| Balance 959 9 = 
Iced for per and 4 days 53 17 85 


1013 6 82 


2 Mine: 813 6 8 
lntereſt for I fun: and 44 days... £011 4 


1975. „ "858 18 1 
Jake 7. ö e 


| Balance 558 18 1 
Intereſt or 1 3 121 8 37 4 52 


1976. hg 596 264, 
Oct. 6. Paid in part - „ „ 

335353 IE 

Intereſt for 316 5 M 1 19 


2 
1777 | e 
22 18. Paid in bn „„ 60 © © 


8 495 8 
Intereſt for 2 56 days 5 14 4 
3 


| 


_ 


- 


| Prob. 2. 


: * AE”: "A, 2s +8 
F 8 T2 . 8 8 N * 
3 n Ie x DN Hs IIS Wet Pau, ne Nx Br 
8 . 5 1 = 2954 2 we. b 6 4 
. * J öĩöéöõ1 pp e 
* e 9 1 8. * oo : 1 


—_— —— ” 
„rr. = n Q 
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Prob. 2 To And the Diſcount. 

Say, As L. 100, with its intereſt for the time, to 
100, ſo the given ſum to the preſent worth; or, ſo 
the intereſt to the diſcount. 3 

Exam. 1. What preſent money will diſcharge a debt 
of L. 105 6, due 7 years hence, diſcount being al- 
lowed, at 5 per cent. Anſwer, L. 78. 


135: 100 :: 105.3 : 78 or 135: 100 :: 35: 27.3 


the diſcount. | | 
2. What ready money will diſcharge a debt of 


L. 500, due 4 years hence, diſcount at 4 per cent. ? 


Anſwer, L. 431 0 85. 


3. I have two bills upon one man, of L. 100 each, 


the one 6 months, the other 60 days to run: I am 
willing to allow diſcount, at 5 per cent. for ready 
money: What will I receive for both? 
Anſwer, L. 196 14 1. 5 

By the above method. But bills are often diſcount- 
ed by deducing the whole intereſt, and perhaps com- 
miſſion alſo. 5 | «4 

4. A bill, dated Jan. 1, and payable Oct. 10, was 
preſented June 4, and diſcounted by deducing intereſt, 
at 5 per cent. and + commiſſion : What does the 


holder receive, the contents being L. 600? Anſwer, 


128 X 600 = 76800, divide by 73 = 10.5205 the in- 


tereſt, and 200)600(3 the commiſſion, ſubtract theſe, 


there remains L. 586 9 75 to be received. 
Prob. 3. Principal, amount and time given, to find the 


rate. 


As the product of the principal and time to the 
whole intereſt, ſo is 100 to t 
the rate of 1 pound. 


” 


he rate per cent. or 1 to 


S. 


Exam. 
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Exam. At what rate of intereſt will L. 60 amount 
to L. 92 8 in 12 FN Anſwer, 4: per cent. 


Prob. FE Principal, amount and rate given, to find the 5 
time. 


Subtrac̃t the principal from the amount, the re- 


mainder divided by by the produ * the r and 
rate, gives the time. 


Exam. In what time will L. 75 amount to L. 75 
at 4 per cent.? Anſwer, In 14 years. 


Same Praflical Queſtions. 


eſt. 1, There was laid into the bank, for my be- 
hoof, L. 150, when I was born, bearing intereſt, at 4 

r cent. and juſt now I diſcounted "Rm a bill of 
E. 292, 100 days to run, at 5 per cent. which exactly 
clears them and me: What is my age? 

. Anſwer 23 years, 3 days. 

+ 2: Given the principal I. 40, and the Ardount L. bs, 
and the ſum of thi time and rate added together, VIZ. 
9.41 5, and the time and rate ſeverally required ? 
" Anſwer, The rate 4 per cent. the time 9 yeats, 1 36 
days, 21 hours. 


Divide the total [ntereſ by the principal, the quo- 
tient is the product of the rate and. time.—T; TOW 
prob. 6th of Extraftion Ross. ee 


3. Received, Aug. 1. 1778, the contents Lok wo 
bills of L. 60 each, bearing intereſt from their date, 
the one at 5, and the other at 4 per cent. and the one 
| en. to L.5 2 more 1 the gg Can you 

the date of theſe bills? 
9 1 niwer, Feb. Is 1 77 o. 

4. wt L. 10 Sterling of rent, ſeed, labour and ma- 

We: for an acre of land the firſt year, and L. 2 7 
Cac 


+ 4 


EEE SO 2 Vt 
each of the two following years: How many bolls of 


grain muſt it produce one year with another, at 20s. 
per boll, to make me cent. per cent. of my money laid 
out? Anſwer 9 bolls, 9 pecks, 13+ lippies 


Cent. per cent. for the money will be found to be 


L. 34 4 for a dividend, then 3 crops with = intereſt 
or £3 for a diviſor, gives as above, and for proof, 
multiply this by 3, and add 3 years intereſt, viz. 2 
years intereſt of one crop, and 1 of another. 


. COMPOUND INTEREST. 
Prob. 1. Principal, rate and time given, to find the 
| amount. WIS 
The N is the firſt term of a Geometrical 
Progreſſion, the amount of L. 1 for a year the ratio; 
 wherefore multiply as often as there are years, by 


1.05 for 5 per cent. by 1.04 for 4 per cent. The work 
may be contracted as you ſee here. 


Exam. | r. What will L. 20 amount to in 7 years, at 
40r 5 per cent, compound intereſt? : 


** 


K 


a — 


LN 


182 


» 


at 3 PE cent. c 
Anfwer, L 


1 N LSE 


at 4 per cent. at 5 per cent. 
SQ, | 20 | . 
1) 20.80 21 | 
8320 1. 05 8 
2. 21-6320 22.05 
8652 1. 1025 
3. 2244972 23-1525 
8998 1.1576 
4 23.39% 24.3101 * 
9358 1.2155 | 
1 ; / ,  pmmm_—_— * 
5. 243329 25.5255 
1 | | 7s +9733 1.2762 
5 67 25. 3061 26.8018 
0 1.0122 1.3400 
p 7. 26. 3183 28.1418 5 
| er L. as 6 45. or L. ab 2 10. 
The principal taken ow the amount, leaves the 
intereſt. | | 


To 12 the amount for any 
ply the principal by that root N the ratio * is, the 
amount of L. 1 for a year) whoſe index expreſſes that 
part, viz. for + year extract the ſquare 2355 for 3 the 


9 &c. 


What is the intereſt of I. 
: inter 


rt of a year, tl; | 


L. 354 16, for 35 years, 


The 


The amount for 3 years is 410.7201, which mul- 
tiplied by 1.02469, the ſquare root of 1.05, uces 
420.86, &c. from which take the princi T heſe 
. Queſtions are eaſily anſwered by the Tables. | 
3. What is the intereſt of L. 250 10, for 20 years, 
at 4 or 4 per cent. per annum, compound intereſt ? 
Anſw. L. 298 7 62, at 4 per cent. or L. 353 12 8, 
you find 2.191 1231; which multiply by the given 
principal, you have the amount, at 4 per cent. 


I the intereſt be ſought for years and quarters, find 


the amount for the years, which multiply by the 
number in Table VI. oppoſite to the quarter s. 


Prob. 2. Amount, rate and time given, to find the 
VV . 


7 Find the amount of L. 1 for the time, and rate 


given, and ſay, As that amount is to 1, ſo is the given 
amount to the principal ſought. . © 
Or divide the given amount by the number found 
in the firſt Table, under the rate, and oppoſite to the 
time ; or multiply by that found in the ſecond, and 
the quotient, or product, is the number ſought. 


Exam. 1. What ready money will diſcharge a debt 
of L. 25 10 6.606, or L. 25. 52 563 125, due 5 years 


hence, diſcounting at 5 per cent. compound intereſt ? 


wer, L. 20. . 
2. What ready money will diſcharge a debt of 
L. 10000, due 15 years hence, diſcount being allowed 
at 4+ per cent. compound intereſt ? * Pg 
_ Anſwer, L.5167 4 1 nearly. 


| Prob. z. 
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Under 4 per cent. and . to 20 years in Table I. 


- th e ee 


Rand, you bn 


176 INTEREST, 


muy 9 A ameuns and ow given, mw; the 
| | "Vee 


Divide the amount t by the principal extract that 
root of the quotient, whoſe Wa 18 * aer of 


Fan the root take 1. 


Or with the fame quotient in your mind, go in 4 
fine from the years, till you find it in Table I. and at 
the head of the column you have the rate. 


\ Down.” Ad what rate of intereſt will L. 40 aeunt to 
L. 467943454. in 4 years! 
Anſwer, At 4 per « cent. compound intereſt. 


: Pri pal, andunt and : rate giuen, e 


time. 


Find the quotient of the amount by. the n 

which divide continually by the amount of L. 1 for a 

till the laſt quotient be 1, and the number of 
Hoifons wil be the mimber of years. „ e 


Or look under the rate, in Table J. till you find 
the ſame Fe oppoſite to wh, on the let | 
d the FEATS. +. 


Exam. 1. In what time win 2 _ amount -t6 


w 562.432, at 4 per cent. compound 


{wer 3 years. 
. In what time will L. 100 cms 10 2 s 32, 
ar 5 per cent. compound intereſt ? PE 7 
Anſwer 35 years nearly. | | 
$ In what time will L. 1000 amount to iT. 1947 x8, 
ac 4 * cent. per annum, compound intereſt? . 
5 * 17 * | 


3, 2 L IE ” 
9 — -— We” 7 - 6 " 
Sb oe OD EI hg 2 
8 8 To *; 9 Es 
1 »*c a5 
. >, 2 2 


24% of 36> 27 
ks . $5 $2; 
e 

2 3 


CHAP. x 


*— ANNUITIES IN ARREAR. 


Caſe 1. Annuity, time al rate Tues, to find the 85 
F ind ſuch a principal, as will yield as much intereſt 


yearly, as is the annuity; find the amount of this 


principal, for the propoſed time, by the firſt problem 


of Compound Intereſt ; from which ſubtract the faid 


Principal, there remains the amount of the annuity. 
Or multiply the number found under the rate, and 


| oppoſite to the time in Table III. hs the e the 


product is the anſwer. 
Exam. 1. If an annuity of L. 45 per annum, be for- 


borne 5 years, what will then be due, e in- 


tereſt being computed at 5 per cent. ? So * 
La 5 Anſwer, L. 248 a: FE 


What will an annuity of 1 80 mor an annum, : 


-_—_ to in 30 ks compound interelt being rec- 
Ekoned at 4 per cent. Anſwer, L. 4486 15 11. 


For any partſof a year, as a quarter, multiply by 
the en number i in Tabs VI. 5 9 th ak 
of the ae 1 


þ 
. 


= Caſe 2. Amount, r rate and ti time given, to find the anmily 


" Find the 209 808 85 Io TY For the time, and at the 
rate given, by which divide the given amount, the 
quotient is the correſponding PrIDCINs. I Fears in- 
tereſt of which is the annuity. 


+ divide the 12 amount ps that 8 in 
Table III. even wi the years, and under the rate. | 


28 . e 5 Euauamplar. 


A * τ ο⏑ r E 


AN N UI TIE S. 
Examples. 


: „What annuity will amount to L. 248.6534062 5, 
in 4 years time, at 5er cent. compound intereſt ? ? 
Anſwer, L. 45. 
2. What annuity, to continue 25 years, will amount 
to L. #000, compound intereſt at 3; per cent.? 
ee Lo * 14 Of. 


cat 3. Annuity, amount and rate given, to tad the lime. 


Bind the correſponding principal, and adding 
to the amount of the annuity, work: by prob. 4 ct 
Compound Intereſt. 

Or divide the amount'by the nber, che guotient 
is che amount of L. t arinuity, and ſeek for this un- 
der the rate in Table III. you ave he time on the left 


hand. 


l cently. 03-5 5 
per annum, amount to L. 25 10 Is c 8 per gent. 
Anſwer, 6 years. 


2. In what time will-an annuity of I. 25 a · year, 


amount to I. 2675 15 2, at 4 per cunt. compound 
intcnalt? | bon ns. | 


* 4 Annuity, amaunt and time give, i. 10 find the rate. 


Divide the amount by the annuity, and feck the 
' quotient in Table III. even with the time. 


Exam. 1: At what rate of intereſt will 3 
nuity amount to L. 422.7819 in 5 years ? 

Anſwer, 6 per cent. 

1 ou fubtract the annuity, and find all his diviſors 


of the remainder, one of them is 106, VI we 


know the rate to be 6 per cent. 


2. At what rate of intereſt will L. 50 amount to 
wr e 2 5 per cent. 


* OFF 


| 
| 
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II. OF PURCHASING ANNUITIES. 


Caſe 1. au. time and rate given, to find the preſent 


worth. 
Find a principal, of which find the preſent worth, 
as a ſum due at the end of the time, ſubtract chat 
preſent worth from the principal, the remainder is 


the worth of the annuity. 


Or multiply the number in Table NV. at the time 
and rate propofed; by the given annuity. 


Exam. 1. What is the preſent worth of an EY 
of L. 6oper ann. to pain 6 years, at 4 per cent. ? 

: ' Anſwer, I. 314. 528214. 
2. What is an annuity of L. 100 per ann. to conti- 


nite 25 years, worth in ready money, accounting in- 
tereſt at 4* per cent.? Aer; L. 1482 16 5, 5 


Caſe 2. Preſent worth, time aud rate given, to And the 
N annuity. 
Find the preſent worth of L. 1 annuity, by which 
divide the preſent worth gona. 


Or multiply by the number i in Table V. anfwering | 
the rate and time. 


Example. What annuity, 25 continue 5 years, will 
L. 100 purchaſe, at 5 per cent. ? Anfw. L L.23.0974 + 


Caſe 3. a. preſent worth and rate Sven, to find the 


time. 


| Add the preſent worth and annuity together, cl 
that ſum ſubtract the product of the preſent worth, 
multiplied by the amount of L. 1 for a year, divide 
the annuity by this remainder, the quotient will be 
ſuch a * of the amount of L. 1 as is denoted by 
* . We 
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the number of years, and which continually. divided 
by the amount of L. r till the quotient come to be I, 
the number of diviſions will be the years. 


Or divide the preſent worth by the annuity, and 


ſearch for the quotient in Table IV. anſwering the rate. 


Exam. 1. Purchaſed an annuity of L. 30 per ann. 
at 4 per cent. and paid down L. 133 11 1: How 
TY muſt the ſaid annuity continue! „ 

© Anſwer, 5 years. 

- Purchaſed an annuity of L. 50 a-year, at 4 per 
8 and paid L. 920.07922 : What time will chis an- 
nuity continue: 7 Anſwer, 40.years. | 


Caſe 4 Annuity, preſent 15 and time given, to fad | 


the rate. 


. Divide the worth by the annuity, and ſeek for the 
quotient in Table IV. even with © time, and you 


Will find it under the rate. 


Exam. Purchaſed an annuity of L. 60, to continue 
40 years, and paid L. 1187.566326 : What rate of in- 


tereſt had I for my money? Anſwer 4, per cent. 


MW. ANNUITIES JN REVERSION. 


Caſe 1. Annuity, time and rate given, to find the value. 


Find the preſent worth of the annuity, as if to 
commence juſt now, by caſe 1. Section II. then find 
what principal will amount to that ſum, by the time 
the annuity mmences, by the 2d problem of Com 


| pond Intereſt. 


Exam. A Parmar a: 4 years to come of a leaſe, | 


worth L. 32 per annum, and is deſirous to have 7 


years more added to the leaſe, and will pay ready 
8 1% at 5 per cent. What ſum _ He! to 1 | 

_ Anſwer, L. 152-3348. r bp, | 
5 * A 0 „ "By 


— 


＋ n - 


ANN TINA 1 
- By the Tables thus: Seek in Table IV. under 5 per 


cent. for the number oppoſite to 11 years, viz. the 
whole time, both in being and reverſion; from this 
ſubtract the number even with 4 years, that is, the 
time in being, and multiply the ic 7 (he an- 
nuity, viz. 32, gives the en worth. 


Caſe 2. 5 worth, time 5 rate given, to fol the 
annuity. | 


Find the amount of the preſent worth for the time 


in being, by prob. 1. of Compound Intereſt, and find 
what annuity that amount will purchaſe, for the time 


of the reverſion, by caſe 2. of Section II. 


Exam. Purchaſed an annuity, to continue 8 years, 
and to commence 2 years after purchaſe, and bein 
allowed 4 per cent. I paid down L. 622.48 : 1 demand 
the annuity * ? Anſwer, L. 100. 


Caſe 3 p worth and rate given, to » fnd the i fine. 


Find the amount of the worth, for the time in be- . 
ing, and taking that A for the worth, work as 


in caſe 3. of Section II. 1 * 


Exam. Purchaſed an a of L. 20 per ann. to 
commence after 2 years, and being allowed 5 per 


cent. paid down L. 64.326 : How Tong ought the an- 


nuity to continue? e 4 years. 1 59 


IV. FREEHOLD ESTATE S. 


Caſe 1 I. Rent and rate of interef given, to fnd the ny 


or price. 


D 1 a rent by the rate of E fol 2 
yes; | 


Exam. An ſis of 1. 500 yearly rent, is to be ſold, 
what is it worth, allowing the purchaſer 5 5 per cent. 
8 his money? Anſwer, L. 10000. 


* 
n * 
1 „ o 
gs ATT 15% , 
I. y 
* 7 „ 
n o 7 Fg 
ol is „ = 
* £34. 
* 7 
74 47% 
iS 
4 - 
N 
. 
* 7 
1 
| J 


* 
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| Eaſe 2. Palue and rent given, to find the rate of inteveft. 


 Divbile the revs by the n 


Is 


© Fran, Att effate of 1.715 per um, is bid for 


I. 1750, what fate of intereſt hath the buyer ber His 


money ? Answer, 4 per cent. 


caſe 3. When value and rate are given, to fd the rent. 


Multiply the value by the rate of l. : 
 Exain.. Bought an eſtate, I oo, at 4 cent. 
What is the 7 pra: Tr | par 


If the value of an eſtate is not told, but is faid to be 
at fo many years, divide 1 by the number of years 


purchafe, gives the rate. 


Exam. Bought an eftate, at 2 5 years purchaſe : 
What rate of —— had I for my money? 
Anſwer, 4 per cent. 


Or if the years purchaſe be required, vide I by 
the rate of L. Won 


Exam. Bought a houſe, and am one 65 per 
cent: for my money: How many years purchaſe 


| ae Anſwer, 15 years. 


v. 'FREFHOED ESTATES IN REVERSION. 


Caſe r. The yearly rent and tate of intereff given, to find 
the value of any freehold e/tate in reverſion. 


Find the abſolute. value of the eſtate, and, by the 


rules of Compound Intereſt, find the preſent worth 


of that value, as a ſum- ave fo many years herice, as 


the time in being. 
Or otherwiſe, thus: Find the preſent value of the 
rent as an annuity for the time in being, and ſubtract 


this from the value of the eſtate. 


7 
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Exam. Suppoſe an eftate of L. 100 per antram is to 
be fold juſt now, but not to be entered upon for 7 
years: c 


the purchaſer 5 per 
pow”. © This 4 3. 


Caſe 2. Projent w_ rate of intereſt nd a 4 in being 
given, in nd the reut. 1 

Find the amount _—_ the preſent worth for the time 
in beipg, then find the income that amount wall pure 
chaſe, 1 — 3d of a former ſection. 

Exam. Paid L. 1000 for the reverſion of an cate, 
which I am not to enter upon paſſeſfon of for 5 years: 
What yearly rent mult 1 lot this aſlate at, is 2029 
have 5 per cent. for my :maney ? 

Anſwer, L. 63 16 105 nearly. 


Cale 3. Preſent worth, yearly rent, and rate of i interg 


_ given, and the time in being required. 


Find the abſolute value of the eſtate, and alſo in 
what time the preſent value ono; to that Abſo- 
ute value. 

Exam. Purchalsd an eftate of L e e from 
an old man, and was to take on of the ſame at 
his deceaſe ; which accordingly did, and ſind I have 
made 5 per cent. of the money 1 paid him, Which was 
L. 710.68 13: I demand how long the old man had 
Hived after our n Anſwer, 7 years. 


Caſe . Rout, MC ae being, given, to find the | 
Tae intereſt. 
No abſolute value of the eſtate can be found, with- 
out condeſcendin gupon ſome rate of intereſt; but we 
ä thall pod oa th a b. „ in which intereſt may be fup- 
| on the money, without TR the value of the 
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Exam. I made a fooliſh bargain at my marriage, in 


purchaſing an eſtate of L. 500 a-year; for which I paid, 
in ready money, the ſum of L. z0000, on condition 
that I ſhould enter upon poſſeſſion whenever my wife 
bare a man-child : As ill. luck would have it, ſhe had 
no male: ĩſſue for 10 years. Now what rate of intereſt 
have I for my money? | N 


It is to be obſerved, I might have had 4 por cent. 
for it all.theſe 10 years. 


If the L. 10000, that lies dead ths + 10 years, had 
1 put out to intereſt, at 4 per cent., it would now 
have amounted to L. 14 43 (for we reckon com- 


und intereſt here); and this is what the eſtate coſts 


im, when he enters upon poſſeſſion, for which he re- 
ceives only L. 500 a- year; that is leſs than 34 pr cent. 
being only L. 7 „ Pl arte 


VI. .QUESTIONS, to EXERCISE the RULES 


in the two foregoing Chapters, and SENS Tables. 
- Queſt. 1. Lent in 1768 per bil, at 5 per cent. L. 100 


and got the bill renewed at the end of every two years, 


and the intereſt added to the principal: What will the 


. Anſwer, L. 259-7 54. A LR 
| Work for half the time, at double the rate. 


2. A would ſell an annuity, for 15 years, of L. 30 
per annum; for which B offers him L. 500, ready 
money; Ge L. 700, at the end of 7 years; and D 
- would give him L. 400,.in hand ; and the reverſion 
of an annuity. of L. 20 pes annum, to begin after 7 


years, and to continue 8 88 e Offer is the 
? 


Res B's. beſt, by 1 25 10 55 . 5 work, by 
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3. A has an annuity of L. 60, per annum, to con- 
tinue 24 years; B has the reverſion of an annuity of 
L. 100 per annum, to commence after 5, and to con- 


tinue 20 years; and C has a frechold eſtate of L. 40 


per annum; D the reverſion of one of L. 70 per an- 
num, to be entered to after 6 years: Theſe four gen- 
tlemen ſell their properties, all at one bargain, and re- 


ceive L. 3000 ; which they divide at preſent, not ac- 


cording to their right, but as each has occafion: So A 
takes F. 1200, B, L. 800, C, L. 600, and D, L. 400; 


after 4 years they come to clear accounts: What will 


be due by each to the other, computing ſimple intereſt 
on the balances, at 5 per cent. | YR 

Anſw. The preſent worths, at'5 per cent. are thus: 
Of A*s annuity L. 827.918 508, of B's, L.'976.44678, 
of C's eftate L. 800, of D's, L. 1044-701 56. 


Them . L. zooo according to theſe 


reſent worths, A ſhould have had only L. 680.6549, 
„L. 802.7642, C, L. 657.7023, and D, L. 858.8781: 
So that A had got L. 519.3451 more than his ſhare, 
B wanted IL. 2.7642 of. his, C, L. 57.7023, and D, 


L. 458.8781: refore, accounting ſimple intereſt 


at 5 per cent. A will have to pay L. 623 4 3 nearly, 
B will receive L. 3 6 4, C, IL. 69 4 105, and D, 
C mes dad ct Pb 

4. I made a bargain with an old man, that for 
E. 100 in hand, I would, after 7 years, pay him L. 100 
jearly while he lived: How long muſt the old man 


enjoy this annuity, to be even with me? 


Anſwer, 1 year and 82 days only, at 5 per cent. 

5. There is an annuity of L. zo per annum run 20 

years in arrear: What annuity, to continue 20 years, 

wilt pay up this arrear? = EGS, | 

Anſwer, L. 65.7337, at 4 per cent. or L. 79. 5989, 
at 5 per cent. | 3 > Eo, 

6. A farmer is offered a leaſe of lands for rg years, 


at L. 36 yearly rent, and L. 200 of fine graſſum, or en- 
C 
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try-money ; but he would rather chuſe to pay no en- 


_ try-money, to which the proprietor agrees: How 


much yearly rent muſt he pay in that caſe, ſo as to 
make a bargain equally good with the firſt offer? 

Anſw. L. 51 4 6, at 3 L. 5 10 114. 
at 5 per cent. nearly. 

7. A farmer offers L. 40 of yearly rent 405 a leaſe 
of lands, for 19 years, and L. 60 of fine ; but the pro- 
prietoꝶ propoſes to abate à reaſonable part of the rent, 
provided he will pay L. 100 of fine; What mult the 
rent be in this:caſe ?. . - an 
Anſwer, L. 36 19 1 nearly, at 4 per cent. or 
L. 36 13 95, at 5 per cent. 

8. A certain perſon has left him a legacy of I. 1000, 
due 4 years hence; and at the ſame time, he owes the 
executor an annuity of L. 20 per annum for 12 years, 
and which is now 8 years in arrear; they reſolve to 
make a clearance juſt now: What will be the balance 


between them, N the tegacy by OPT 
inketet ! 


Anſwer, The executor muſt pay the legatee . bo 5 
3 8 , at 4 per cent. or Er t” 8 95, at 5 per cent. 

9. A has a leaſe for 12 years, of a victual-farm, 
L. 70 yearly rent; B has a leaſe of a ſtore- farm, L. 100 
yearly rent, for 8 years: Now, thefe two want to 
make an exchange of their poſſeſſions, what is the ba- 
lance, and by whom payable? 


Anſwer, A pays I. 16 6 5 £ at 4 per cent. „ 


1. 2 25 17,105, at 5 per cent. 
10. A farmer, who has juſt now ane a leaſe of 5 


ground for 19 years, paying yearly rent L. 45, and 


I. 80 gratuity, propoſes to take a reverſion of the 


ſame for 19 years more; What ſine muſt he pay for 
this laſt leaſe, ſo as to make a | bargain equally 8 


„with the Ir + 


OS: ty -37 19 5, at 4, or L. 3 13 2, at 5 
. 
8 11. A 
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11. A delivers to B an annuity of L. 40 per ann. 


to commence juſt now; B aſſigns to A his right to 


another annuity of L. 60 per annum, but which does 
not commence for 5 years; they are to continue in 


* poſſeſſion of theſe till they are clear of each other's 


debt, and no longer : I demand how long this bar- 
gain will be in force? © „„ 

Anſw. 16 years, 126 days after the commencement 
of laſt annuity, or 21 years, 126 days from making 
the bargain. ee m | l 

Find the amount of L. 40 for 5 years, and then 
how long an annuity of L. 20 will take to diſcharge 
that debt. We wrought here at 5 per cent. 


12. A has an annuity of L. 20 for 12 years in all, 
and which is now 5 years in arrear; B has the rever- 
ſion of an annuity of L. 40, to commence after 5, and 
to continue 15 years: Now, theſe two men would 


change annuities; what muſt one pay the other as a 


balance? Pegs oh 
Anſw. A pays L. 99 1 42, at 5, or L. 137 3 545 
at 4 per cent. 3 | | 

13. A lends to B L. 1000; B gives A an annuity of 
L. 20 per annum, commencing juſt now, and the re- 
verſion of another of 50 per ann. after 4 years: Now, 


at 12 years end they come to ſettle accounts, who will 


be debtor, and how much, compound intereſt being 


. reckoned on both ſides, at 5 per cent. 


Anſw. Bowes A the L. 1000 ftill, and 14d. _ 
14. A and B receive, in a legacy equally between 
them, an annuity of L. 100, to continue; they agree, 
that A ſhall enjoy the ſame a certain number of years, 
at preſent, and B the reverſion thereof: How long 
muſt each enjoy it, ſo as to have a juſt ſhare in the 
o 9 
Anſw. A, 8 years, 29 days, 4 hours, 48 minutes, B, 
11 years, 335 days, 19 hours, at 4 per cent. or A, 7 
| CTR EE | | ears, 
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IT'S, 237. days, 6 hours, B, 12 years, 127 days, 18 
s, at 5 per cent. 

15. Four tenants, A, B, C and D, whole farms le 
e e to one another, and whoſe tacks are near- 

ly expired, ſend one of their number to the proprie- 
— to get their leaſes renewed : He accordingly pays 
L. 1000 of graſſum, for a leaſe of 19 years, juſt now 
_ commencing: I demand how much of that ſum each 

of the farmers muſt pay, there being 2 years of Ass 
old tack to run, 3 of B's, 4 of C's, — 5 of D's; alſo 
8 yearly: rent is L. 40, B's L. 50, C's. L. 6, and D's 

70 

Anſwer, The preſent worths of their leaſes, conſi- 
dering them as annuities in reverſion, at 5; per cent. 
are as follow: A's $ L. 409.0364, B's L. 468.1036, C's 
L. 512.3622, and D's 542.9090 ; and then propor- 

tioning L. 1000 by theſe preſent worths, A. pays 
L. 211 13 5, B, L. 242 4 925 * 265 2 10, and 
D, L. 280 18 114. | 
16. A has an annuity of L. 100 per annum for 

; B has the reverſion of it for 7 years more; 
and C 2 further reverſion of it for other 7 years, 
Being in need of money in hand, they agreed to ſell 
their rights to it, and are bid off- hand the round ſum 
of L. 1600; which they accept: How will * mo- 

ney be divided amongſt them? _ 

Anſwer, A takes L.451 6 32, B, I. 329 14 945 
5 L. 227 18 103. 

17. A youth of 15 years, has an annuity left him 
of I. 500 per annum, and which is to run in arrear 
till he is 21 years of age; at which time he lifts of 
the arrears L. 1000, and lets it run in arrear 6 years 
longer, when he receives L. 1000 more; after which 
it is let alone to the end of the time of the annuity, 
which is alſo 6 years, and he gets another L. 1000; 
and Gears after that again is for a ſettlement : Que- | 
ritUr, W hat wall denn clear him off, pores 10 
tereſt, at 5 per cent.. 

| Anſwer, 
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Anſwer, The amount of the annuity, for 6 years, 
is L. 3400.9564; ſubtract I. 1000, there is left 
IL. 2400. 9564; the amount of this, for 18 years, is 
L. 5778. 1877, this is ſo much he has to receive. 
The amount of the annuity, for 6 years more, is, as 
above, L. 3400.9 &c. and ſubtracting L. 1000, there 
is left L. 2400.9; and this, in 12 years, amounts to 
I. 4311.7726, fo much more he has to receive; and 

of the laſt 6 years of the annuity, the amount {till the 
ſame, ſubtracting the laſt: L. 1000, the remainder in 


6 years, amounts to L. 3217.111, and this is another 


ſum he has to receive. Add theſe three ſums toge- 
ther, and you will find it to require L. 13307 9 5, 
to clear off the annuitant. Or this queſtion might 
be anſwered thus: | 


Find the amount of the annuity for 18 years, viz. 
L. 14066.19235 ; find the amount of this as a princi- 
al for 6 years, which will be L. 18850.04246 ; then 
nd the amount of L. tooofor 18 years, 12 years, and 
6 years, and all theſe three added together, make 
L. 5542-5711; ſubtract this from the former amount, 
reſts L. 133074471 36, as before. 1 
18. An old man, who has an eſtate of L. 50 per 
annum, would diſpoſe of it for an annuity, to conti- 
nue 10 years, which he thinks is as long as he ſhall 
live: I demand what the annuity will be per annum? 
Anſwer, L. 154 2 34, at-4, or L. 129 10 f, at 5 
cent. 4 | . | 
19. A has a ſmall eſtate in reverſion of L. go per 


annum, and B has the reverſion of an annuity -of 


L. 120 per annum, for 20 years, the time in being is 
7 years with both; they make an exchange, and the 
balance paſſes to account till 27 years are ended: What 
will then be due, and by whom? _ | 
. Anſwer, At 5 per cent. the preſent worth of A's 
eſtate is L. 1279.22624, and of B's annuity L. 1062- 
79924; 10 the. balance is due by B, and which in 27 
years will amount to L. 808 o. 5. Pl Ws 
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20. A gentleman left to his three ſons, This, 7 hat 
and 'The other, a freehold eſtate of L. zoo per annum 
equally amongſt them; they agree to enjoy it in man- 
ner following, viz. This ſhall poſſeſs it for a certain 
time, That the reverſion of it for another certain time, 


and The other the reverſion of it for ever after : Now, 


how long muſt This and Thai poſſeſs it, ſo as all three 
may ſhare alike in the legacy? 
Anſw. This muſt enjoy the eſtate 8.37 years, That 


14.207 years, at 5 per cent. 


21. An indolent perſon has left him, In a legacy, 


an annuity of L. 40 per ann. to continue for 20 years, 


with the burden of paying L. 500 of debt. He lets 
the annuity run in arrear, and none of the debt he 


is 2 and after 7 years, has another annuity of L. 2 ö 5 


him, to continue 12 years, and incumbered wit 
L. 200 of debt; however, he behaves with this as with 
the former, and, after 6 years, dies himſelf, leaving all 
to his heir, with the expence of his funeral, which was 


L. 25 : What is the heir benefited by his. Heath! . 


_ Anfwer, Only 218. 44d. 


The amount of the firſt annuity, for 1 3 years, and 
the preſent worth of the ſame, for 7 years more, is 
L. 939-974248, or the preſent worth of the — 
for 20 years, and the amount of that preſent wort 


for 1 3 years, is the ſame; but the amount of L. 500, 


for 13 ro is L. 942. 8245: So there is a loſs here 
of L. 2.850302. The amount of the preſent worth of 
the other annuity, for 6 years, is, L. 296.940 1, and 
the àmount of L. 200 of debt, for 6 years, is L. 268- 
01912: So there is here a profit of L. 28.921; from 
which take the former loſs, and the funeral 1 
you. will find as above, at 5 per cent. 


2. Purchaſed two. farms, the one at 4, the other at 


| 8 and gave L. 1000 more for the one than 


for the other: The yearly rent is required, being the | 
Divide 5 


n N u ?FF:mm 199 


Divide the difference of the prices by the difference 
of years purchaſe. 0 4:3 


23. Bought, this preſent year 1789, two eſtates in 
reverſion, for which paid L. 17500 8 5 1.216 qrs. 
the rent the ſame in both, viz. L. 600 ; but I bought 
the one at 4, the other at 5 per cent. and ſo gave 
L. 2766 10 © 3-264 qrs.. more for the one than for 
the other: When am I to enter upon poſlefſion ? 

| Anſwer, In 1799. wi | 


F The fan#and difference of their values being given, 
the value of each is known.—Then ſee ſect. V. caſe 3. 


of this chapter. 43 | 


24. Sold an eſlate of L. 500 a. year, at 5 per cent. 
and the reyerſion of another, after my deceaſe, of the 
fame rent, for L. 3768.89 5: How long muſt my life 


be prolonged, to render this laſt an equal good bar- 


gain with the firſt? Anſwer, 20 years. 


25. Bought two eſtates in reverſion, the rent of 


each L. 209 o 4; and as I bought the one at 4, the 


other at 5 per cent. I paid L. 1000 more for the one 
than for the other; Iam to enter upon poſſeſſion when 


Iam 21 years of age: Can you tell me what my age 
is now? | $28 a 
Anſwer, 14 years of age; or it is 7 years before 

you enter upon poſſeſſion, which is what we have to 


find out here. 


This queſtion. is ſomewhat difficult, but may be 
reſolved as follows : Find the difference of the abſo- 
lute values of the eſtates, viz. L. 1045. 08 3; from 


which take the difference of the values of the rever- 


ſions L. I ooo, reſts L. 45.083 ; This is the difference of 


the preſent worths of two annuities equal to the rent, 


for the time in being, at the different rates per cent. 


wherefore divide 45.08 3 by the rent, the quotient 


2156, &c. is the difference of L. 1 annuity for theſe 


rates, and will be found to be the difference of the 
3 | numbers 
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numbers in Table Iv. anner 
polite to years. 


256. A had an eſtate of L.560 a- year, B one of L.600, | 
4 | and ConeofL.800; all three ſold their eſtates to one 7 
5 — at 5per cent. and bargained for ready money 
_ er wanting it 3 years, the purchaſer : 4 
| comes bankrupt, and pays only half a crown in the 
Þ pound: How much is cach a loſer ? 
© Anſw. A loſes L. 11344 14 6, B, * 1 6, l 
* E 1 
27. I have an eſtate of L. 500 2-year, burdened 
with the payment of L. 500 to my brother, at 21 
years of age, and who is now 16; alſo L. 1 50 to each 
of my 3 ſiſters, 6, 8 and 92 ears hence: I would ſell 
my eſtate juſt now with theſe incumbrances, how 
3 much money will it produce, at 25 years purchaſe ? 
£4 Sh Anſwer, IL. 11759 11 ©; nearly, at 4 per cent. 
| 28. A farm, which is ſet in. tack for 21 years, pays 
L. 100 yearly rent for the firſt 7 years, L. 200 for the 
next 7, and for the laſt 7, L. 300 yearly : This farm 
is juſt now to be fold, what will it bring? | 

Anfwer, L. 4548 1 8, at 4, or IL. 3553 $5 25, at 

cent. 

29. Lent, at 5 per cent. L. 400, and at the ſame 
time borrowed, at 4 per cent. L. 490: When will the 
amount of the firſt ſum pay that of the ſecond ? 

Anſwer, In 225 years ſimple intereſt. 


Divide go the difference of the principals, by .4, 
the difference of their intereſts for a year. At com- 
pound intereſt it would take about 214 years. Carry 
en the progreſſion of the amount of both ſums till 


you find them agree. 
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annum, to continue 40 years; ; puts out L. 1800 to 
intereſt at the ſame time: Which amount will be. 


A. noms at the expiration © | 


Anſwer, 
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Anſwer, B's will exceed by L. 574. The preſent 
worth of which is L. 81 10 84, at 5 per cent. 

31. A certain perſon has owing him L. 4204.04655, 
due at the expiration of 40 years; but agrees to take 
value at 10 equal payments, viz. at every 4 years 
end : What will one of theſe payments be, reckoning 


intereſt-at 5 per cent.? Anſwer, L. 150. 


Take the numbers in Table I. oppoſite to the years 
4, 8, 12, 16, 20, 24, 28, 32, 36, under 5 per cent. 
and with the ſum of all theſe plus 1, divide the ſum 
given. | 


32. What annuity, to continue 40 years, will 
pay a debt of L. 145000000, at 4 per cent.? | 
Auf 73290 0. 4 | 
From which take L. 5800000, the yearly intereſt, 
the remainder, viz. L. 1 525907 10, will be a ſinking 


fund, to pay off L. 145000000 in 40 years. 
HA E, 
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Prob. 1. How to reſolve an account of Addition, before tt 
be ſet down, ſaving only the fir/t link. 


When the head-line is wiſſteo, alk any perſon, how 
many lines more are to be tet down, one half of 
which he is to ſet down, and you the other; ſubtract 
the number each are to write, from the head-line, and 
ſet the remainder at a proper diſtance, and the ſaine 
number you ſubtract ou the left hand, this will be the 


ſum total; then let him ſet down his lines, and in ſet- 


ting of yours, ſubtract every ſigure of his from g. 


his may alfo be applied to divers denominations. 


Cc Prob. 2. 
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Prob. 2. To find the number one fal think of. 


we hen one has thought of a number, bid him triple ; 
it; aſk him, whether it be odd or even; if he ſay, # 
odd, bid him add 1, and for this I in your mind; þ 
| bid him throw away one-half, and triple the other half, 9 
King again, if odd or even; if he ſay, odd, bid him 
add 1, and for this reſerve 2 in your mind; then bid 
him throw away one-half, and from the other bid him 
take 9. 18, 27, or any number of 9s, ſo you will diſ- 
cover how many 9s there are, and for every 9 we 45 
and add to thoſe „ al in your mind. 


Prob. 3. To tell ane 4 eta he * in mind LIN aſh- 
ung any thing. 


When any one has thought of A ; "OY bid him 
double it, then bid him a any even ber” you 
pleaſe, then bid him throw away one half, and alſo the 
number he thought « on firſt, and you tell him how ma- 
ny remains, which will always: be halfthe number you 
bade him add. 


Prob. 4. A fan chat conſiſted Simetimes of 2 20, 
24, or 28, and ſometimes of 32 perſons, always found 
a way to 11 themſelves on the four ſides of a ſquare 
room, ſo as to beg Nate ſide: How could that ** : 
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Prob. 5. To diſcover hidden things. 


Take 24 halfpennies, and lay them on "the table; | 
give 1 of them to eur firſt man, 2 to the nr 
| an 


* * | 
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and z to the third; then let there be 3 different 
things which they are to diſpoſe of among them, un- 


When you are withdrawn, bid him that has A, lift as 
1 many lialfpennies from the table as you gave him, 
5 him that has B twice as many, and him that has C 
1 four times as many; then come forward to the table, 
„ and obſerve how many halfpennies remain; if there 
zs only 1, your firſt man has A, your ſecond B, and 
your third C; if 2 are left, the firſt has B, the ſecond 
A, and the third C, as in the following table 


r i ci A e 0 (10 


3 Kress (34 
oneſhall think gg. 


2 5 


= Prob. 6. To know the car, 


MY 
MR 
N 


3, lay them in 3 heaps three times, always aſking the 
4 perſon, which heap his cards is in, and always putting 
that heap middlemoſt; fo his card will be the middle- 
moſt of the whole number, the laſt time you put them 
 _-_ | _ - 133 
in 5; lines, ſo as, adding them every way, you may /till 


3 | 18 7 120] 9 as | 


known to You, and which we ſhall call 4, Band C. 


132B 232A 3320 5320 692A 7 an b 


Take any odd number of cards, that is diviſible by 


Prob. 7. To diſpoſe of the numbers, from 1 to 25 incluſtve, 
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Prob. 8. g of the numbers, from 1 to 49 mul ufrue, 
in 7 lines, fo that, adding them every wa 3 may feill 

avs the } ane man Viz. 75. n 

„ ine: Dog 3 
oath er. 15116/49| 443 34144 
. 4280242 312 526 227 
80350 7 4010036 
90 9 29 


——— 


5 8 3 45 32 22199112, „ 


———— 


4 2 Prob. 9. 7 0 fond a perfet wh.” 


A perfect * 18 one, all the diviſors „ 
ade make the number, and to ſind which, let the 
1 progreſſion , 2, 4, 8, be continued to 2, 3, 55 7, or 
-. any prime number of terms, and multiply the ſum of 
all theſe by the falt term, and the product will be a 


7 PET number. Such pumbers 3 6, 28, 496, Kc. 


b. 1 o. 75 find all the 70 divi 12 of a any FIT oY 
Make as many columns as the number has compo- 


nent primes, and place the primes at the heads of the 


columns. When a prime is ſeveral times repeated, 

ſet its powers in the ſame column; then multiply 
each number in the firſt column by every one in the 
ſecond, ſetting all the products in the ſecond column; 

and do the ſame vs the other en 
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The amount of L. 1 for years, compound intereſt. 


1 J. 3 per cent. B2 percent. 4 per cent. 4 45 Per cent er cent 5 per cent. | 


7 1.0300000\1t 0350000 1 0400000[1:0450000 
2 1 I0090col o /2250 1 05 6000! 


4 
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1 30 
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3 1.0927 
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3 4647155 
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2 tate. 4459585 


2.2879 762.6204719 
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2.500088, y 


2 652435213. 
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3 0747934 
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3.262037 
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2. 57508273 0670755 


220860 

* 813386243 33 1 1943163 
2.898278 4/3 450200 1/4. 19393 :5 
2.985 22603 5 7102544 2680898 
3.67/60 34 4388 134 
3.85 537174616059 
3.9592 59744. 8010206|; 
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_$ 115927401 1876863 25657929 1.24018 9 12764815 
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The amount of L. I annuity, compound intereſt, 


1 v. 3 per cent, 3x per cent 1 4 per cen. N. per cent 5 per cent. il 
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The annuity which L. 1 will purchaſe for any number of years 


to come. 

4 3 per cent. 3 per cen | per cent.] 45 p. cent. |5 per cent. 
11 030006 [1.035000 | 1.040000 | 1 045000, i 050000 
2 | .522610 | .526400 | .530196 | .533997 | 537804 
3] -353530 | -356934 | 360348 | .363773 | .307208 

4 | 269027 -272251. | .275490 | .278743 | .282011 | 

5 | -218354 | 221481 | .224627 | -227791 | 230974 
6 | .184597 | 187668 | ,190761 | .193878 | .197017 
7 | -160506 | .163544 | .1666cg | .169701 | .172819 
8 .142456 | .145476 | .148527 | .151609 | 15472. 
91 -128433 | -131446 | .134492 | .137574 140690 
10 | 117230120241 123290 [126378 | .129504 
11 | .108077 | .111091 4114149115248 120388 
12. 100462103483 106552 109666 112825 
13 | :094029 | .097061 100143103275 106455 
14.088526 091570 094668097820 .101023 
15 983756 | 086825 [089941 [6093113 096342 
16 | 079610 [082684 085 820 609015 .092269 
I7 | ,075952 | .07904 .o082198 | ,c85417 088699 
18 | .072708 | .075810 [ 078993082236 085 546 

19 | ,069813 | 072940 076138 | .079407 | .082745 
20 | 061215 .07036t | .o73581 | .076876 | .080242 
21 | ,064871 | 068036] .071280 [074600 ; 077996 
22 | .062747 | .065932 | .o69198 | ,072545 | 075970 
: | 230608 13 .064018 | 067309 | .070682 | 074136 
24 | .059047 | .062272 | o65586 | 068987072470 
25 | .057427 | .060674 } 064011 | .067439 ' .070952 
20 05 5938 . 659205062567 066021 | .069 564 
27 | 054564 .057852 | .061238 | ,064719 068291 
28 | .053293 | .c56602 } .o60012 | .063520 | 067122 
, | 29] 052114 | .055445 58879 .c62414 | .066645 
30] .og1o19 54371 [057830 06139 | 065051 
31 „049998 653372 056855 060443 064132 
32 |. 049046 . 052441 [0559 48.059563 063280 
33] -048156 | .og1572 | .og5103 8744062490 
34 | -047321 | 059759 | .054314 | .057981 | o61755 

| 35 ' _©40539 | 049998 | .053577 | .057270 ! .o6107L 
36 | -045803 | 049284 | .052586 | 6052886 „60434 
37 .045111'| .048613 | 052239 | 052239 } .o5y839 
38 „044459 047982051631 | .o55401 09284 
39 4043843 947357 ot 1060.054855 058764 
4% 043263 | ,046827 050523 | .054343 1.058278 
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APPENDIX. 


1. Gel a 1 12 to N ſome Ali, that were 
| not ltufrated in the courſe of the . 8 


Cluap. Il: Rule of Törert 
Exam. 40. If a plough goes 2 miles an hour wi 
| furrow of 6 inches, that makes * 7 <p 5 
5280 1 25 fey Wh 
i Abe. 
52. A 5 20 PEA 38, 18 L. 36, ot 18668 ths ith 
dere r. 


95. The hare makes 24 leaps s for the houn | 5 
and gains another, is 253 Md; + 4 : 26 :: 20: 2 


— 


Do 

69. Y ou got to the value: of L. 35 from Sandy, 
being equal to both Petes and! Ham, aq the * 

ing . the yards are Know: 3 eee 


Chap. VI. Ruit of Three in Poker Fraftions. © 


Exam. 7. One travels 23 the gther A miles an hour, 

reduce to a. common denominator, add, and ſay, 

F : T:: : 652 the ine they nest; and then 

$: :: IG: 2247. miles Olle has gone. ä 
5. Let the price of the kalf be L. 2; the cow Li 7, 
t L. 21; theſe added, maar Bron 

* : 4%: :: 2 the Vals of the cf, K 

16. Say; „bite the gin; 

half whereof is the 2 1 th Ane; and divided by 

160, EE al 22 of th coarſe. 


0 


18. Add 


212 Sz 2 ND 13-5 


18. Add all the fractions, Fo re, &c. ſubtract their 
ſum from 1 ; make the remainder your firſt number; 


add all the folios miſſed 22 5, for * ſecond, and 


your third number is 1. 


19. B will do q in 30 days; wherefore, i in the 24 
days he wrought already, he has done 7s ; to this add 


3 done by C, and + not yet done, makes rs; take 


this from 1, remains , which muſt be the 12 acres 


done by A: e 22 1 5 


whole field. 


IX Fs | , * 
4 < Tr 


Chap. vm. Real 4 Three i in Decimals. 


Exam. 20. Divide 25 by 8, 11 by 4, and 5 by 2, 
and with the ſum of the quotients divide 67, gives the 
anſwer ; for this diviſor would be "what the 30 
would do i in a day. 5 


"2 


* 


zen he would have L. 188 in one caſe, and 


for every pound of his debt. 
235. Add together 2, rs and 25, or theſe decimals, 


«2, 1 05; fußtract thier ſum fi from As and with the 


remainder divide 1 red 


Exam. 4. Add 4 1 2s 0 33, 2 5, 23 OY 
tract their Main 8 1, and with the remainder divide 
L. 52, gives the whole gain, which divide, as in the 
nr ; - multiply D's ſtock and time, and fay, 
52 : 1040 :: 80: 1600 A's ſtock. and time; 


52: 1040 :: 60: 1200 for B; which divided by 


600 his rs gives his time, Kc. 


Chap. XI. Tare and Tret. 


| From. 7 7 8 oO: 4: 26.5 : .66 the tret, &c. 
9. Say, 


want 1. 100 in the other, L. 200 muſt be a ſhilling 


OL II od es, "<> I 


; a r K 2 1 
; 9. Say, 100: 4 :: 5000: 200 the tret; ſo add | 

q the double of it to the neat. 

4 14. Divide L. 75 by 7s. 6d., gives the Ib. neat, and 25 
ji!!! ĩͤ [A 
1135. Suppoſe you bought 100lb. fay, 9:100:: 110 5 
1 work Inverſe, you have 8 1π ſo you muſt pay but 

1 for & of the groſs, to gain 10 per cent. ſo fr muſt be 


allowed for tare and tret ; if it held out in the ſale, 
. you would gain 16.6 per cent. therefore 116.6: 100 :: 
5 90: 77+; it holds out in the fale 3 of the groſs. XY] 


82 Los and Gain. 


| Exams/22. Say, 110 £ 100 : 2.6 : 2.42 8. ; 
23. Say, 100: 90 :: 9 11 . 
24. You 1755 L. 60 on your hundred, at 128. each 
beaſt, ſo will his gain be L. 40; and as he gained 10 
per cent. ſay, 10: 100 :: 40 : 400 his outlay; the 
| reſt is eaſy. tet of TC: ; 
y 26. The amount of 250 yards, at 15s. 4 d. is 
8 * L. 191.6, and 12 per cent. gain makes it L.214.6; | 
from this take L. 100, remains L. 114.6; then fay, = 
$ : x :: 114.6: 14375 om this take 125, viz. -. | 
half 250, there remains 18.3, half the ſmall piece. 


*. 


27. He gained 20 per cent. 1s L. 6.25 gain, alſo he. 
ined the price of the hog on the ox, and the price of 
the wedder on the hog, and nothing on the wedder ; 
. therefore the price of the hog and wedder muſt be his 1 
whole gun; ſubtract then 6.25 the gain, from 31.25 j 
the outlay, there remains L. 25 the price of the ox, | 
and 20 per cent. gain on this, or L. 5 is the price of | 
5 m oo CORY | * 
30. Find the preſent worth of 318. 6d. which is | 
31.118. and then fay, 17 : 31.11 :: 16 : 29.281; 


ſubtract this from 30. 


V WE ; Chap. 


2 
N 
. 


» Exam. 7. The value of 5 and 2 - 
= buckram, is 98. 6 8 Te 
3 . 100 :: gi the anſwer is 8 whic by 
8 4 Keke 33 ds but Andi its f prodnct; a. 5. is the 
=_ .. Fards f u. 
. 8. The real value of of A's & ele i 55 305 de 
in barter 3 103 Qt | 
* ſtones; the Mak I] 1.25 55 e 
1 from I. 30. | 
S $ | 34. Futorage 
5 | Exam. 5. Say, 105 : 100 :: 1146.6 : 1092 and 
: 104 3: 108 . 1050 tb be r̃emitted : 
* 6. The amount of the cloth is L. 53125 from 
5 e e 7 306: 188 5: 3812. 
362883 and on returns 10x : : $206 > 5080 
2 one-half of Which divided by 2; rs the fugar; md 
} multiplied by 6, gives the rum; add L. 1800 to tire 
+ | neat proceeds, half of rel is E.,3000, Which divide by 
1 the cht. ſogar, alſo by llons "Tm, gives th 26 
1 Bub: vor 0 0 F tvs +: rr * 243 nf 
> 243: az 2: 100: 9 
3 Chap p. XIV. - Rule of falt. 5 
1 pos it. tihnafnon 128. 16: Pepper 
A | ak 4, 1 thefe prices * ſecond arfonfir 
4 Would be * 55. fo the errof 18 f. | 


76. Süppöle 3 lb. bf Bold; and f of Ave; fi 


1 Y 0 fills Z of the — and the ſilver , that 18, 15 

M error is f too little 3 if you ſuppote 2 of each , it will 
1 be #7 too much. 

8 15. Suppoſe the Ibs. fold, three fifties that number 
Az will be thoſe unſold ; divide the ſum of both, that i 1 
3 Y A 


TY OM 2 235 = 


8 


N N 2s 


all the lbs. by #5, part of the unfold, and what the 
quotient differs from + of thoſe ſold, is your error. 
| Chap. XVI.  Prattical Queſtions, 
Exam. 1. The preſept worth of E. 292, due 190 days 
| hence, diſcounred at 5 per cent. is i 288.95, anf th 0 
of principal may be found to ampunt to this in the 
time mentioned. | 

3 The Ki eges of ons year's interelt of the twa 
bills is 128. and this dividing L. 5 2, quotes 9 years, 
6 months; which ſubtract from the given year. 


u. QUESTIONS AT RANDOM. 


Queſt. 1. A gentleman's eſtate, heritable and mov- 
alle, worth L. 1 500, conſiſted of 2 farms, 4 yoke of 
Sen, 8 horſes, 16 hogs, 32 cows, and 64 ſheep ; be- 
ing puſhed for money, he ſells his 2 farms, and 2 of 
every ther article, and then his remaining ſubject 
was L. 415; he ſold again 2 of each remaining article, 
wy what was left was worth L. 330; next he ſold 4 
oft eyery article, and there remained to the value of 
L. 240 3 again fald 8 of every article, and there was 
left L. 156; again he fold 16 of each remaining arti- 
cle, and there was left L. 40 value; laſtly, he fold 32 

f the only article that remained, and no more was 
hind; Idemand the value of a farm, a yoke of ox- 
en, a horſe, a hog, a cow, and a ſheep ? 

Anſwer, A farm L. 500, a yoke of oxen L. 20, a 
2 L. 1a, a hog L. 3.25, a cow L. 6, and a ſheep 

1.25. * | . | 
2. A man diſtributing apples among 6 ladies; 
gives the firſt half his number, and half an apple over; 
to the ſecond half the remainder, and half one over, 
and ſo on to the laſt, who got all he had left, viz. 40: 

Required the number of apples? Anſwer, 1311. 
3. Bought 
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3. Bought 6 pieces broad cloth, and paid in hand” 
the price of 100 yards ; bought 2 6 pieces more, 
paid half in hand, and half my former balance, and 
then owed L. 36 16 8; bought a third time 6 pieces, 
_ aid L. 60, and now I owe L. 27 16 8: I de- | 

the yards i in a piece? Anſwer, 30. | 

* With g of my money bought 60 caſks of brandy, 
and 40 of rum; with another third, 50 of brandy, 
and 48 of rum; with my laſt third, 30 of brandy, 
and 64 of rum, always at the ſame price; and find I 
have paid L. 200 more for rum than for brandy : | 
What was my money? Anſwer, L. 1320. 

5. Paid a guinea for a baſket of lemons and oranges, 
paying 2d. for every orange, and 1d. for every le- 
mon; and ſelling all at 12 d. a- piece, I * 18. 
How m q were of every kind? 

Anſwer, 100 lemons,” 76 orange. 

6. Bought 120 wedders and ewes for L. 60, 
5s. more for a wedder than a ewe; in the fale 7 — N 
18. on each ewe, but loſt a ſhilling on each wedder, 
and gained L. 3 clear on the whole: FOSSILS What * 
coſt a wedder and aewe? F | 

| Anfwer, A wedder 13s. gd. a ewe 85. 9d. 

7. Put out a ſum of money to intereſt, at 5 per 
cent. and when it had continued 5 years, received of 
intereſt and part of the principal, L. 200 ; let the re- 
mainder continue -5 years longer, and then again re- 
ceived L. 200 ; and letting the remainder continue 5 

ears more, received in full of principal and intereſt, 
* 200: I demand the ſum put out at firſt * 1 0 
Anſwer, L. 390 8. 

8. Bartered 12 pieces ſcarlet for 19 pieces blue, and 
find I am L. 10 a gainer ; again, bartered 9 pieces of 
the fame ſcarlet for 14 pieces s blue, and gained L. 5 
What was the value of a piece of each ? 

Anſwer, Scarlet L. 15, blue L. 10. 

9. A man leaves L. 10876 13 4 among his three 
n ſuch ſort, that the firſt putting out his part 

to 
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to intereſt, at 3 per cent. the ſecond his, at 4 per cent. 
and the third his, at 5 per cent, in 8 years time the 
three amounts came to be equal: I demand each of 
their ſhares of the legacy? ? „ . ac 

Anſwer, L. 38 50, L. 3616.6, and L. 3410. 

10. Having bought and ſold 6 bales of goods, I 

ined L. 12; but buying 6 more, 5 per cent. dearer, 

and ſelling them, 5 per cent. cheaper than before, I 

loſt L. 12: What coſt a bale of goods at firlt ? | 
„ è ”¾ h c Es ES 

11. A piece of toll. road is made by 8 men in 10 


days, 400 falls long; and again 6 of theſe men, in 8 


days, make 220 falls of another road, 1 foot broader 
than the former: The breadth of each road is 


10d. more than the firſt, and 3d. more than the ſe- 
cond, how much money got each? | 
Anſwer, The firſt 35d. the ſecond 424. the third 
45d. Net 3 
14. There are 5 droves of cattle, 999 in all, divid- 
ed ſo, that there are 17 more in the ſecond than in the 


firſt, the third drove is double the firſt, the fourth 


equal to both the ſecond and third, and the fifth equal 
to the third and fourth: How many are in each 
drove? Anſw. 79, 96, 158, 254, 4412. 

I 5. There are 100 geeſe, hens 441 turkeys, value 


I. 10 geeſe at 3s. hens at 18. and turkeys at 28. 6d. 
each : How many are there of every kind? 
'. Anſw. Geeſe 2, 5, 7, &c. to 47. hehis/ 34, 35, &c. 
to 49. and turkeys 64, 60, 56, &c. to 4. 

| Ee 5 16. Bought 
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16. Bought 50 hogſheads of porter, and 60 of beer, 
for L. 380, fold all again for L. 408, having gained 10 


per cent. on the beer, and 5 per cent. on the Porter : . 


Required what coſt a hogſhead of each ? 
| Anſwer, Beer L. 3, porter L. 4. 

Iwo men ſet off from one place; the firſt goes 
caſt; the ſecond ſouth-eaſt at firſt ; but by the time he 
is diſtant 20 miles from the caſt and weſt road, he 
turns towards the north-eaſt quarter, and at laſt falls 
in again with the firſt man: How many miles has he 
now travelled? Anſwer, 56.56 miles. 

18. Two ploughs labour 2 acres of land in a day; 
the firſt goes 184 feet in a minute, with a furrow / 
ihches broad, the other 196 feet, with a furrow 6 in- 
ches bro ; [ demand how, much is labg red by 


each? | 
| e firſt 1 acre, 7k falls, the other 3 roods, 


Anfw. 
32rT falls. | 
"= There i is a ure piece of land, a ſide of which 
is 1 mile; a man has to go round this with a plough 
till he labour 150 acres: How many rounds will this 
take? Anſwer, 660. 

20. I have L. 100 in guineas, crowns and ſhillings, | 
1000 in all: How many of each? 

Anſwers to this are many. 

21. Bought a quantity of candles, at 1d. a-piece; 
and again the ſame quantity, at 8d. the pound; the 
laſt was a crown cheaper, and ſelling the whole at 

1 od. a. lb. gained only 20d:-1 — the quantity ? 
_ ©. Anſwer, 20lb. 
22. A gentleman, who had a number of labourers, 
paid them I. 3 12 every day; but afterwards hiring 
6 more, and leflening their wages 2d. each, he has 
them for the far e money: What was the number of 
labourers? Anſwer, 48 at firſt. 

23. How 25 yall it be ere the Gregorian, or new 
"IM gain a of the Julian, or old le? : 

ove: 48666: years. 


24. A 


* r 
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24. A teacher, who has 60 ſcholars, receives L. 3 5 
a-week, at the rate of 8d. from every reader, 12d. 
from a writer, and 18d. from a figurer: Required 
the number of each? Anſwers are many. 

25. Divide 100 into 4 proportional numbers in tri- 
ple ratio. Anſwer, 2.5, 7-5, 22.5, 67.5. 9 5 

26. If a clock gains : 5 minutes in 24 hours, what is 
the length of her pendulum? Anſw. 38. 39 inches. 


Rule. A pendulum that vibrates 60 times per mi- 
_nute, is 39.2 inches long, this is called the Standard ; 
for any other number 5 vibrations, ſay, As the ſquare 
of the number of vibrations, to the ſquare of 60, ſo 
the ſtandard to the length. 


27. How long muſt a pendulum be, to vibrate on- 

ly twice in a minute? Anſwer, 980 r 

28. How oft will a pendulum, of a mile long, vi- 
brate in a minute? Anſwer, 14 nearly. 


| Say, As the given length to the ſtandard, ſo the 
*, _ ſquaregf 69% to the ſquare of the number ſought. 


29. Two travellers ſet out from one place, and after 
they have travelled 4 days, the one is 10 miles before 
the other; but flackening his pace g part, in 4 days 

more the other makes up with him: How many miles 
did each travel a-day ? «Anſwer, 3o, and 27.5. 

30. A man, who would proportion his expences to 
his income, {ſpends ſo much per month, but at the 
year's end has two months expences over ; next year 
he increaſes his expences L. 5 per month, and by the 
end of 11 months, has done, both with his year's in- 
come; and the laſt year's overplus : Required his in- 
come? Anſwer, L.154. © Me 

31. Bought an eſtate of 700 acres, at 25 years pur- 
chaſe, paid one half in hand, and gave bill for the 
other, at 5 per cent. payable in 6 months; after 2 
years ſold one half of this eſtate, alſo at 25, years pur- 
chaſe, but the rent was then raiſed rs, and this clear- 

| ing 


* 3 
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ing off my bill to the former proprietor, and L. 54 


13 9 over: What was the rent 248 acre ? 
Anſwer, 5s. at firſt. 


32. Bought 3 houſes, whoſe rents are in proportion 


as 2, 5 and 7, and paid for the firſt 10 years 8 
for the ſecond 12, and for the third 15, and ſo gave 


L. 740 for all three: What is the rent of each houſe? 


Aber, L. 8, Lace and 1.28; ©: 

33. Bought cloth, at 128. 6d. the yard, and got a 
yard to the ſcore; ſold it again, at 138. 4d. and gave 
a yard to the dozen, and thereby = 1 L. 100: 
How many yards had I? Anſwer, 4963 vr. 

34. Three families ſpend as follows: : The firſt L. 33 
in 5 weeks, the ſecond L. 52 13 in g weeks, the third 
L. 83 1 in 11 weeks: How muſt L. 1000 be ſhared 


among them, ſo as all three may be pred an equal 


time ? 
Anſwer, Firſt L. 330, next L. 292.5 and L. 377. 5. 
. Two merchants e 
L. 50 at firſt, and L. 10 every month after; B puts in 
I. 147, which continues to the end of t 
A's gain was to B's as 5 to 7: I demand 
of months ? Anſwer, 12 months. 
36. A farm is to be ſold at 20 years purchaſe ready 
money, or at 25 years purchaſe, and 5 years credit: 
Which offer is the beſt? Apſwer, Equal. 
. Two men depart from one place ; the one goes 


80 miles * then .32 miles north; the other goes 


40 miles ſo and then 26 miles eaſt: How far are 
hey now. aſunder i ? Anſwer, 90 miles. 
38. Hired to-day 60 men, reapers, for 308. and 40 


"3 women for 30s. to-morrow I intend to keep only 50 


of both, in ſuch proportion, that their wages may be 


408. How many men and women muſt I keep? 


Anſwer, zo men, 20 women. | 
300 A family that had L. 1000 at intereſt, at 5 per 
cent. IS. it all, pringeal: and intereſt, in 10 
Fears; 


r into company; A puts in 


tire, When 
he number 


2 


BY. 


Af EN: $6 BC. 


years: What was their rate of living per annum? 
Anſwer, L. 129 10 nearly. | 
40. Three men, A, B and C, put in L. 1000 toge- 
ther into ſtock, A to be manager, and to have rs of 
the gain of the other two for his pains; after 8 
months C withdraws, and receives L. 36 of gain; in 
4 months more A and B divide their gain, and have 
L. 45 of gain each, excluſive of what A got from C, 
but his commiſſion from B included : 1 demand the 
ſtock of each ? #2 
Anſwer, A, L. 266.6, B, L. 333.3, C, L. 400. 
41. A man diſtributes +, 4, +, and + of his ſubject 
among his four ſons, the remainder he ſends to ſea, re- 
ceives 20 per cent. increaſe from abroad, and again 
diſtributes of this 4, 4, + and 5, as before, and now 
has L. 1000 left: It is required what was his ſubject 
at firſt? Anſwer, L. 333333 6 8. Fe A 
42, In felling cloth, at 5s. 4d. the yard, I gained 
L. 7 on the pack, and raiſing my price to 6s. I 
gained 20 per cent. How many yards in a pack? 
| ” Anſwer, 420. | 5 
43. ny 0 60 cwt. of tea, 70 of tobacco, and 80 
of ſugar, for L. 2980; a cwt. of tobacco was L. 10 
dearer than a cwt. of ſugar, and the cwt. of tea L. 10 
dearer than both together: I demand what coſt the 


cwt. of each? 


Anſwer, Sugar L. 4, tobacco L. 14, tea L. 28. 

44. Bought 20 bales of goods, at 9 months credit; 
which ſold tor ready money, at 5 per cent. profit, and 
putting the money to intereſt for ꝙ months, at 5 per 


cent. the amount cleared me L. 100 over the price of 


my goods: Required the price of a bale ? 
Anſwer, L. 55 18 10+ nearly. | 
45. Paid L.18 5 for limeſtone, at 22d. per ton 
and coals, at 18d. the cart: I demand the quantity of 
each, there being 2 carts of the latter, for 5 tons of 
the former? Anſwer, 150 tons, 60 carts. 
7 | 46.In 
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46. In a fleet of war ſhips there are 3180 guns, 
and 24000 men; a ſine- of. battle ſhip having go guns, 
and 700 men, and a frigate 40 guns, and 250 men: I 
demand the number of each ? | 

Anfwer, 3o ſhips of the line, 12 frigates. 

47. Planting a number of trees in form of a ſquare, 
I had 96 over after compleating the ſquare ; but in- 
creaſing every row by 5, I wanted 949 to complete 
the ſquare: Required the number of trees ? 

Anſwer, 10500 trees. 

48. A labourer expends every day a third of his 
wages on his board, andatevery week's end one-third 
of his ſaving at the tavern, and at the year's end a third 
of his year's ſaving upon clothes, and ſtill has as much 
left as comes to 3d. a-day through the year, calling it 
312 working days: I demand his wages per day? 
„„ ABEL, 22S. 7 3 22 

49. A man works a certain number of days, for 
32d. a-day; again, a certain time, at 28. and laſting 
ſome time at 20d. his board all along was 6d. a- day, 
and he has ſaved L. 7 16 8: I demand how many 
days he wrought at the ſeveral wages, having been 
100 days in all!? Anſwers are various here. 

50. A fhepherd, in numbering his ſheep and goats, 

finds he has 7 theep for 2 goats; and, afterwards ſel- 

ling off 1200 ſheep and 500 goats, he then has 16 

ſheep for 3 goats : How many of each had he at firſt ? 
Anſwer, 2800 ſheep, 800 goats. 

51. Remitted to-Ircland L. 500, at 8 per cent. and 
at the ſame time L. 600 to London; after ſome time 
my Iriſh correſpondent drew upon my London one, 
at 10 per cent. and ſent me home both remittances 
together, at 95 per cent. and L. 20 leſs than they were 
ſent away: What had 1 for my L. 100 at London: 

1 Anſwer, IL. 98. 2 1 
52. Remitted L. 1000, one part to France, at 3od. 
per crown, and thence to Holland, at 44 crowns per 
pound Flemiſh ; the other part to amd + 3 $5. 
| emiſ 
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Flemiſh per pound Sterling, and thence to France, at 
4+ crowns per pound Flemiſh; and then drew upon 
France, at 32d. "ea crown, and upon Holland, at 36s. 
per pound Sterling, and have gained L. 3.55: Re- 
quired the remittance to each place? | 
Anſwer, L. 600 to France, L. 400 to Holland. 
53. Bought an eſtate, at 20 years purchaſe, for 
ready money ; ſold it again, at 25 years purchaſe, got 
half in hand, and gave 12 years credit for the other, 
without intereſt ; by the end of which time I will be 
L. 100 a gainer, or diſcounting juſt now, I am L. 62 
10 a-gainer : Required the rent of the eſtate ? 
Anſwer, L. 200. Wor 
54. A gentleman expendeth every day re55 part of 


his income; alſo every week +35 part additional; and 


every month s part more; and at the year's end has 
L. 123 ſaved: Required his income? 
| . Anſwer, I. 1800. IE 
55. A general, who had 20 footmen for each horſe- 
man, loſes in a battle 10000 foot and 700 horſe, and 


now has 30 foot for every horſe : How many had he 


at firſt? Anſwer, 22000 foot, 1400 horſe. 

56. Divide 20 into two parts, ſo that the one part 
may be 20 times as great as the other. 7 
c Anſwer, 19.047, and. 952. | | 

57. Divide 1414 guineas among 7 men, in Arith- 
metical Proportion, ſo as the firſt may have 100 times 
as many as the laſt. Anſwer, 4, 70, 136, &c. to 400. 
58. Borrowed L. 234, at 5 per cent., and at the 
ſame time L. 500, at 4 per cent.; after ſome time, 
going to clear off, I find it will require L. 760 8 4 to 
diſcharge both: I demand how long I have had this 

money? Anſwer, 10 months. He 
59. Borrowed L. 220, at 5 per cent. and again 12 
months after L. 340, at 4 per cent. and now going to 
clear off theſe debts, I find it will take L. 607 18: J 

demand the times I have kept theſe ſums ? 
Anſwer, The firſt 30 months, the ſecond 18. 
60. Paid 
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60. Paid L. 1000 for a cargo of goods neat coſt and 
freight home; in the ſale I gained a fifth of the prime 
coſt, provided I had got ready money; but, giving a 
year's credit, the intereſt for that time, at 5 per cent. 
is a fourth part of the freight: Required the coſt, 
freight and gain a6 ud RTE» 
| Anſwer, Coſt L. 769, freight L. 23043. 

61. Inſured on board the Nereid L. 1000 value, at 15 
per cent. and 2 per cent. diſcount in caſe of loſs : the 
premium paſſes to account, and ſo it happens, that 
part of the cargo being loſt, I received from the un- 
derwriters in full L. 400: I demand the value loſt ? 

Anſwer, L. 561.224. + 

62. A man intends to ſtay as long in a place as his 
money will ſupport: him, at 58. per week; but ſo it 
happens, that he ſpends the firſt week 6s. the next 7, 
the next 8, &c. till all is ſpent, and he is obliged to 


leave the place 11 weeks ſooner than he propoſed at 


firſt : I demand what money he had? 
Anſwer, 5 guineas. „ 

63. A ſhip's hull and cargo are valued at L. 2800; 
the owner has the ſhip inſured, at 5 per cent. and the 
merchant the cargo, at 8 per cent. The premiums be- 
ing paſſed to account, and the ſhip loſt, the underwri- 
ter pays them L. 2571, being allowed 2 per cent. diſ- 
count: What will each receive? 5 

Anſwer, The owner L. 1581, the merchant L. oo. 

64. On a ſhip's load of tobacco and ſugar, allowed 
vs part of the ſugar, and 7s part of the tobacco as tare, 


and tret on the ſugar only; ſelling the tobacco at L. 5 


per cwt. and the ſugar at 40s. neat; received L. 57 300: 
Required the groſs weight of each, the whole being 
868 tons? Anſw. 400 tons tobacco, 468 tons ſugar. 
65. The number of the month, wherein I was born, 
is to the day of the month, as 4 to , and the ſum of 
both to their product, as 13 to 108; moreover, the 


- ſquare of their ſum added to the ſquare of their dif- 


ference, 
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ference, abating their difference, gives the year of our 

Lord: Required the time of my birth? | 
Anſwer, 27th December, 1731. 

66. Let a ſum of money, at 5 per cent. all in guineas, 
and after 5 years received principal and intereſt, all 
in erowns, and find the ſum of the pieces, viz. the gui- 
neas lent, and crowns received, to be 1800: Requir- 
ed the ſum lent ? Anſwer, 288 guineas. 

67. A man leaves his ſubje& to his ſons, as under: 
To the eldeſt + and L. 100 more, to the ſecond + of 
what was left and L. 200 more, to the third ; the re- 
mainder, and L. 300 more, and ſo on with the reſt, 
and finds all have ſhared alike, and his ſubject exhauſt- 
ed among them: Required his ſubje&t? * 

5 Anſwer, L. 4200. 

68. Being promiſed change for what gold I had, TI 
threw down a guinea, and received a ſhilling; being 
bid throw down another, I had for that 2s. and for 
the next 3s. and increaſing thus to my laſt guinea, I 
have my full change: Required my number of gui- 
neas? Anſwer, 41. | FE 

69. Selling 12 cwt. of ſugar, and 20 cwt. of tobac- 
co for L. 322, I gained 164 per cent. and again ſel- 
ling 20 cwt. of ſugar, and 12 cwt. of tobacco for 
L. 221, I gained 85 per cent. What coſt an cwt. of 
each? Anſwer, Sugar L. 3, tobacco L. 12. 

70. Divide 100 into four ſuch parts, that if you add 
4 to the firſt part, or ſubtract it from the ſecond, or if 
you multiply the third, or divide the fourth ſtill by 4, 
the ſum, remainder, product, and quotient may be al- 
ways the ſame number. Anſwer, 12, 20, 4 and 64. 

71, Betwixt two arm lines, 60 inches aſunder, 
are laid two rows of guineas, croſſing each other in 
form of the letter X, and whoſe ends are 25 inches 
from each other: Required the number of guineas? 
| Anſwer, 129. | | 

72. Two merchants bought in company 60 tons 
iron, and 20 of ſteel ; in the _ A receives payment 

| „„ | of 
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of 5 tons ſteel, and B of 15, both ſelling at 10 per cent. 
profit, and then B pays A, L. 137 ro, to even accounts; 
of the iron, A receives payment of 35 tons, and B of 
25, and A pays B, L. 110 to even accounts: What coſt 
2 ton of each? Anſwer, Iron L. 20, ſteel L. 25. 

73. Four men put in L. 3892 in company together, 
A's money for 4 months, B's for 5, C's for 6, and 
D's for 7; and for every penny A takes of the gain, 
B takes a ſhilling, C a cm and D a «at de- 
mand the ſtock of each? 

Anſw. A, L. 20, B, L. 192, G 800, and D, 
I. . | 

74. A man bequeaths 1 5220 to his four ſons, in 
ſuch ſort, that the ſecond has r the ſhare of the fit, | 
the third = of the ſecond, and the fourth g of the 

third: Required the ſhare r 
Anſw. L. 1980, L. 1260, L. 1080, 8 

7 5. Bought a quantity of timber, viz. wainſcot and 
mahogany ; the wainſcot at 3s. the mahogany at 5s. 
the foot; the amount come to L. 800 ; and felling 
the mahogany at 6s. and the wainſcot at 48. I gain- 
ed 225 per cent. on the whole: Required the quanti- 
ties? 

. Anſw. Mahogany 2600 feet, wainſcot 1000 feet. 

76. The product of two numbers, divided by their 
1 quotes 30, and divided by their difference, 
* 120: Required the numbers ? 

. Anſwer, 48 and 80. f 

77. A jockey buys two fine horſes ; the firſt L. 10 
deareſt; Ye gains on the firſt Io per cent. on the other 
12; yet receives L. 5 more for the firſt: Required 
the prices? Anſwer, L. 310, and L. 300. 

78. A and B put in money together; A for 8 
months, and B for 6; A's gain came to be double to 
B's; afterwards each increaſed their ſtocks L. 100, 
and continuing in trade the ſame time as before, A's 
- gain was 12 times B's: Required their ſtocks at firſt? 
Anſwer, A's 1. Sc Bs L. 333. . 
79. Three 
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79. Three men talk of their ages thus: Says, A to 
B and C, I am as old as you both; ſays B to C, I am 
ſix times your age; and ſays C, my number of years 
is the ſquare root of the ſum of all our years: Re- 
quired the age of each? 
Anſwer, A go, B 84, C 14. 

| Rule, Suppoſe any three numbers you pleaſe, in 
the proportion given, and divide their ſum by the 
leaſt number, you have the age of the youngeſt. | 
80. There are three numbers; the ſum of the 
ſquares of the firſt and ſecond is 520; of the firſt and 
third 680, and of the ſecond and third 808 : Requir. 
ed the numbers? Anſwer, 14, 18, and 22. 
81. Lent L. 100 on theſe terms, viz. that I was 
to be paid back L. i at the firſt year's end, 2 at the ſe. - 
cond, 3 at the third, &c. till I be cleared: How long 
time will this take, accounting ſimple intereſt at 5 per 
cent.? Anſwer, 18 years, 84 days. | 


ALGEBRA, 


A-L CES KA. 
1 : TRODUCTIO N:. 


Tur marks explained at the beginning of the 
Arithmetical part, are alſo uſed in Algebra, where 
is called the pgſitive, and — the negative fign ; there is 
alſo this mark , which ſignifies the extraction of a 
root; as, Ja, ſignifies the ſquare root of a; and 
Ja, the cube root of it; a line, or daſh, over two 
or more quantities, ſhews them to be taken as one 
compound quantity; thus a+b—c denotes the re. 
mainder, when c is ſubtracted from the ſum of à and b. 
A number prefixed to any quantity, multiplies that 
quantity, and is called its co-efficient ; as, 3a is three 
times a; and when no figure is ſet down, unity is to 
be underſtood. The ſquare, cube, or biquadrate of a, 
or other quantity, may be wrote thus, aa, aaa, aaaa, 
or, for ſhortneſs, rather thus, 4, 4, a*, &c. When 
2 poſitive quantity ſtands firſt in a ſeries, its ſign is o- 
mitted, but a negative fign muſt never be omitted. 
The product of two, or more quantities, is expreſſed 


by the letters ſet together; thus the product of 2 and 


6, multiplied together, ſtands thus, ab; of a, b and c. 


thus, abc, or cha, for it matters not which be firſt. 
Addition of Algebraic Quantities, 

If quantities are of the ſame kind, or expreſſed by 
the ſame letter, add their co-efficients, and ſet their 
ſum before the letter, or quantity, with the ſame ſign; 
thus za and 22 make 50, and þ added to 66, is 76; 


alſo, 


K 
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alſo, if they are negative quantities, — a and — 123 
make —214. See more examples. $ | FO 
Loa b—2c | 5a—2b+ 8 
a+ b— c 7a—6b+ 7c 


128+3—4c 164—g6+16c 


Vat if the quantities have different ſigns, ſubtra& the 

_ lefler co-efficient from the greater, prefix the remain- 
der to the quantity, with the ſign of the greater co- 
efficient, thus; add —9e to 12a, the ſum is 3a; but 
—124to 9a, the ſum is —32; for the negative quan- 
tity, being leſs than nothing, diminiſhes, inſtead of 
increaſing a quantity: So @ and —g added together, 


* 


make 0 


ieee, 6+ bb ej 
34 2b+3c "28+ 56+7c. 
4—116T2TT7 a+ b—5c 


». 
reer poo Laan 


When many quantities, both poſitive and negative, 
„ Are given, the eaſieſt way Tis, to collect the politives 
into. one ſum, and the negatives into another, and 


then ſubtract their co. efficients, as directed. 


Heterogeneous quantities or ſuch as are expreſſed | 
by letters, are added by ſetting the mark of Addition . 
betwixt them; thus 2+b denotes the ſum of a and 
and a+b+c is the ſum of theſe three quantities. RA 
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Subtraction of Algebraic Quantities. 
When quantities are homogeneous, and have the 


ſame ſigns, ſubtra& the one co-efficient from the 


other, ſetting the ſame ſign before the remainder; ſo 
6a from 104, leaves 44; or, —8afrom — 1 1a, leaves 
—3a. If a greater quantity is to be taken from a 
leſs, ſubtract the leſſer from the greater, but give the 
remainder a contrary ſign; thus 10 from 4a reſts 


If quantities have unlike ſigns, add their co-effici- 
ents together, and to their ſum prefix the ſign of the 
minuend; thus, 6a from —44, reſts —104; or, —44 
from 6a, reſts 104. See examples of all theſe. | 


6a+4b—8c \ $a+2b—3c.  6a—b+ 6 


2a+3b—6e Ga+gb—5c, —2a+2b=5c 
| 46+ bc 2a —7b+2c 8a—3b+6c 


Heterogeneous quantities are ſubtracted, by put- 
ting the ſign of Subtraction betwixt them, thus: If 
b were to be ſubtracted from a, the remainder is a; 
or, a from b, remains þ—a. If compound heteroge- 
neous quantities are to be taken from one another, 
change the ſign of every part, or member of the ſub- 
trahend, and ſet it after the minuend, thus : If you 


ſubtract a+6—c from de, there remains d+e—a— 


b+c. | 
Multiplication of Algebraic Quantities. 


If the factors have both the ſame ſign, whether po- 
ſitive or negative, the product is poſitive; but if they 
have different ſigns, it is negative, thus: a multiplied 
by b, or —@ by b, give ab a poſitive product; but 
4 by —b, or b by a, give -ab a negative one. In 

compound 
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compound quantities, multiply every member in the 
one factor by every member in the other, obſerving 
carefully the ſigns, and ſetting quantities of the ſame 
kind below one another, add their ſums together, as 
taught in Addition. See examples. 


Multipiy a+e „ abhoor 
my EE...» es" 7 IS 


9 = EIT r 


Product ab+be+ad +de | aahab—ac+bh—be 
f N * ; a ws 
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My Le 
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A 2 Laete 4 +ae—ay—e* +ey—y* 
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— c — 


4 Tze te 4a ze le 4a o 0 —e* +2007" 


©... | Diviſion of Algebraic Quantities. 
Divide the co-efficient of the dividend by that of 


; the diviſor, when poſſible, and 18 that figure in 
the quotient, {ct all the letters o 


the dividend after it 
that are not in the divifor, and for the fign, obſerve 
the ſame rule as in Multiplication. This 6abc, divid- 
ed by 2a, quotes 36c, or by Za, quotes —3bc. When 
any one letter is found in every member of a train of 
quantities, they are divided by that letter, when it is 
ſtruck out of them all thus, ab+ac—ad, being divid- 
ed by a, the quotient is d. When the quanti- 


tics are of different kinds, or the co-efficients incom- 


menſurable, write the divifor under the dividend, in 
furm of a vulgar fraction, ſo if a be divided by b, the 
| | i + *, 17 quotient 
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15 quotient is > or ab + cd by a-+6, the quotient is 
ab+cd Such diviſion is what will be moſt uſed in 
the following work. 


BT 3 
Extraction of Roots. 


The root of any ſimple power is known by inſpec- 
tion; thus the ſquare root of aa, or 4“, is a; the cube 
root of a* alſo a; and to any compound quantity pre- 
fix the radical ſign; thus the ſquare root of a+6 is 
Va+b, and ' a+b the cube root of it. 


It may be obſerved, that fractions are every way 
managed in Algebra, as in Arithmetic, reſpect being 


822 yore <a — 1 
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had to the rules of Addition, Subtraction, &c. above 
delivered; _ | „%% Ss ' 
Of Equation. 
4 : | 3 3 5 , FE” o | | is 
3 By conſidering the nature of any queſtion, that can 
| be propoſed, we will always find ſomething in it, gi- 
7 ven or required, equal to ſome other thing given or 
4 required; and ſetting theſe oppoſite to one another, 
9 with =, the /ign of equality, betwixt them, we are ſaid 
1 . to raiſe an equation: Thus, if a man By. He had loſt 
3 L. 20, and had ſtill 40 left; to know whathe had at firſt, 
9 calling his money a, this equation ariſes, a. — 20 o: 
1 Or, if one fay, Had he L. 40 more, he ſhould have 
A L. 100; this is the equation a+40=100: If he ſaid, 
His money divided among his 6 ſons, would be L. 10 
F f | . | PY a : *C 0 l 
10 to each of them, the E=10: Or if it were demand- 
: ed, How many horſes would I buy for L.60, at L. 10 
each ? conſider the number of horſes, multiplied by 
e OR. OIL 2 
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the price of one, would be I. 60; ſo you bave this 
equation, '10a=60, a being the number of horſes. 


For the reduction of theſe equations, ſee next para- 
graph; meantime we may obſerve, That as many 
equations muſt always ariſe from a queſtion, as there 
are quantities required, and no more; otherwiſe, the 
queſtion will be doubtful or impoſſible. Unknown 
quantities, or ſuch as required, are repreſented by the 
Italic ſmall vowels, or by the laſt letters of the x + ml 


bet, x, y, x, by ſome; however, this is matter of 


choice. Given quantities are repreſented by abſolute 
numbers, as they 3 if you pleaſe, and which 
is perhaps the plaineſt way for beginners; but it is 
much more conciſe and commodious, to repreſent 
them allo by letters. 5 | 


Reduction of Equations. 


After an equation is railed, we are next to reduce 
it; that is, to bring the unknown quantity to ſtand 
alone on one ſiqe of the equation, and known quan- 
fifties on the other, ſo that the required quantity may 
i be knows; and to do which, mind the follow- 


ing obſervations. 


Any member may be removed to a different ſide of 


the equation, by changing its ſign, this is called Tran/- 


Pee; f if a member dn nt fide of an equation be 
negativr, and you place it on the other fide poſitive, 
you realy add it to both fes; and when equal quan- 
. 
eqn: 80 in ri egaation, laſt paz ; 
A if you add 20 68 both ie 
a=bs. Or if A meanber be poktive on une fide, and 


von remove it to the other, with a negative ſigu, this 
tar from cqual quantifies, give equal remain- 


ders: So in tbe E 


4 1 f ‚— VT 


if you ſubtract 40 from both ſides, you have a=60, 
ſo @ is allo known, V 
Again, If one ſide of an equation is divided by any 
number or quantity, omit the diviſion on that ſide, 
and multiply the other ſide by the diviſor, and the 
ſides of the equation will ſtill be equal; for they are 
both multiplied by the ſame thing; and equal quanti- 
ties, multiplied by equal quantities, give equal pro- 
ducts; in our third equation above 5 lo; mul- 
tiply both ſides by 6, and you have 2=60: Or if one 
ſide is multiplied by any quantity, drop that quantity 
on one ſide, and divide by it on the other, and you have 
both ſides divided by it, ſo the ſides of the equation 
will always be equal; as in the fourth equation above, 
102=60; divide both ſides by 10, and you have 


— 


arg 6. | | 
In more complex caſes we proceed ſtep by ep, uſ- 
ing one of theſe rules after another, till we attain our 
purpoſe : When any quantity is found on both ſides 
of an equation, it may be ſtruck out of both, whether 
poſitive or negative, or equal quantities, on the ſame 
lide of an equation, with different ſigns, deſtroy one 
another, and ſo both may be dropt; ſometimes it may 
be advantageous, to ſubtract one equation from ano- 
ther, or add them together, as circumſtances may re- 
quire; but this will be better underſtood afterwards, 
when the learner has ſeen ſomething of the practice of 
this curious ſcience, which, however abſtruſe and ſub- 
tle in its operations, we ſee it has its dependence on 
very ſimple, and ſelf-evident principles. | 
; ; oe 


I. OF SIMPLE EQUATIONS. 


| Prob. 1. What number is that, from which, if you 
ſubtract 4, multiply the remainder by 5, add 12 to the 
product, and divide the ſum by 7, the quotient may 


be 21? Anſwer, 31. Y 
£1 | | For 
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5a —8; which, divided by 7, quotes 21: | So your 
equation is 2 T'= 21. To reduce which by the 


ſtand, as in the next problem, 


my ſtock at firſt? Anſw. L. 1300. 


tract my loſs, and double the remainder ; which di- 
vide by 6, you have this equation, e 


Divide by 6, a=1300, his ſock. 6. at Un 


wanting 5 180, his ſecond fon one-third and L. 60 
more, and the Oo. got half the ſhare of the oe: 


For the number put a; ſubtract 4, you have 4 4; 
multiply by 5, you have 5a—20; add 12, you have 


rules formerly given, multiply by 7, you have 
Ja- 8 = 14; add 8 to both Gels, you have 5a=1553 
divide by 5, you have a=31. The work would 


Prob. 2. In my firſt 10 years of trade, wipled my 
ſtock; but in the next 10, I L. 1200; in the laſt io, 
doubled what ſtock I had; and now, dividing my 
ſubject among my 6 ſons, each has L. goo: 1 


Here let my ſtock be a, and after 10 years, 3a; = tab- 


64—2400 


F 


Multiply by 6, 6a—2400=5400 F : ba—zt 
Add 2400, Ga e 5836 


'> 


Here ˖ e 1200, . n 900, 404 Fr 2t at 
laſt _— be brought to numbers, and divided by 6. 
theſe operations all the "Reps of cen 

. be done at once. 


Prob. z. A man leaves his eldeſt fon Kalf his eſtate, 


9 the eſtate ! Anſwer, L 2520. 
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Let the eſtate be a, then the ſhare of the eldeſt ſon 
Za—1 80, of the next 3a+60, of the youngeſt 44 90 
all theſe added, make 4 210, which is the whole 
eſtate, viz. a; therefore += :4—210=a; multiply both 

ſides by 12 to take away che fraction, 1 34—2520=124; 
ſubtract 1 24 from both ſides, and you havea—25202=0; 
remove 2520 to the other fide by addition, and you 
1 have arg 25 20, the eſtate. 


Prob. 4. What two numbers are thoſe, whoſe oy 
duct is triple their ſum, and whoſe ſum is triple t 
difference? Anſwer, 9 and 4+. 


Here there are two quantities required, and two e- 
quations given, viz, Their product is triple their ſum, 
whence Th equation ae 3a ＋ ze, and their ſum is 
triple their difference, whence another 3a— 3e ga e; 
theſe two equations will ſtand, and * reduced as 


under: 3 | 
ae=3a+3e 3a—3emate * 
SR ag ae 
WT 
3 3 ; | 5 
Having found two values of a, that 1, 88 
ors 
and a=2e; ſet theſe values in another equation, 
thus: 
3e 
262 — 
3 


Multi ply by. a 20'—be= 3e 
Tranſpoſe 260 29 
| Divice by 2e @ 2 


And having found e, a is known 1 any of the 
former Ine, it being e to 2. 


Prob. 5. 


* 1 » 3 . * + 

5 « By 

oy . 
.. 


4 2 , | N 5 * F 

. _ n * G - A IE 

. = * * — * * A 

F * * * 5 LOW: - 1 Re SE 2 % CIA - : Wh « $f? 
f . 5 p, WY, 4 WA. of ” *. - at 8 1 wt; 


„ 


Prob. 5. Bartered 40 yards broad cloth, for 50 


yards 22 and got in W the difference of the 
prices, multiplied by the difference of the yards; 


bartered again 50 A of the ſame cloth, for 60 
yards velvet, and then received as balance 10 times 
the product of the two prices: hat was Gs Price 
of a yard of each? 
Anſwer, Cloth 1 38. 4d. abe 108. 
Call the prices à and e, and from the two bargains 
we have theſe two equations. 


40 e e cas | g0a=6boe+ 109, 
Or zo q,Z + oa I Oο e 
Or. = Divide by x 10 | $6—ae=be 

| 3 „ WW 
LO, 


* 


Hiving thus * two values of a, ſet them toge- 
ther, and we have an equation that involves but one 
unknown TR, which therefore will alſo be 


known. 


de 6 
| 33 
Maultiply by the diviſors 204. =i8e 
Tranſpoſe - 4 +18e=20e | 5 5 


Subtract 18e, ; 42 1 
Divide by e, = . 
Divide by 4, _ Mn =.5 or 10S. 


And e being found, a may be known from the "8 
mer equations. The 'work might have den much 
ſhortened, but for plainneſs. | 8 


Prob. 6. There are 4 arithmetical 8 


their ſum is 36, and the ſum of their ſquares 404 : 


What are the numbers? Anſwer, 3, 7, 11 and 15. 
Let 
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Let @ = the firſt term, and e the common excels, 
then the terms will be a, ate, atze, 'a+2e, and 
theſe added, make 44+62=36; ſquare both ſides of 
this, you will find it i16a*+48ae+362*=1296. Now 
the ſum of their ſquares was given; therefore ſquare 
all the terms, a*, a*+2ae+e*, a*+4ae4+42*, a* +bae 
+9e* ; theſe added, 4o*+129e+14e*=404; fubtr 
the firſt equasn ſquared, from four times this laſt, 

164 ＋ 48 ＋ gbe* =1616 
164*+48ae+36e*=1296 
Divide by 20, 20 320 


4 216 


So the ſquare root of 16, which is 4, is the common 
excels; and take 6 times the exceſs from their ſum, 
* of the remainder is the firſt term, as you may ga- 
ther from the firſt equation, and from a conſidera- 
tion of the whole, you may deduce this rule. Sub- 
tract the ſquare of the ſum of the numbers from the 
quadruple of the ſum of their ſquares, divide the re- 
mainder by 20, quotes the ſquare of the common 
ex = : "Tn 


Prob. 7. Of 4 arithmetical progreſſionals, there is 
given the product of the mean terms 165, and the 
product of the extremes 133: Required the numbers? 

,, 8 

Call the firſt term 4, and : the exceſs, To will the 

terms be 4, e, aT 2e, a+ 3 


So the product of the means a*+3ar4+2e* =165 
The product of the extremes a ＋ 3ae =133 


2 — 


Subrac . - 3 
And * 35 * 4 16 


The 
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The exceſs is found to be 4, but to reſolve the 
other equation a x 2 I 3, Four muſt oy till . 


learn Quadradic Eq 8 


Prob. 8. My wives, children, — 83 
are geometrical proportionals; the number of wives 
I have had, is as far under 12, as that of my children 
are above it, and the number of my children are un- 
der 60, as much as my TG are above it: 
Required the number of each ? 

Anſw. 4 wives, 20 children, 100 grandchildren. 


Three numbers are required here, and three equa- 
tions given: The firſt is from their being three geo- 
metrical proportionals, in which the product of the 
extremes is. equal to the ſquare of the mean; there- 
fore, calling the wives a, the children e, andthe grand- 
children y, we have this equation ay=e*. Again, his 
wives are under 12 as much as his children are above 
it, therefore 12—a=2—12 ; and his children being 
under 60 as much as his grandchildren were above it, 
Fong this third 5. he 6O—ezg—0o. * Theſe N 

d as under: Appin 


ay=e” _ e | bo—e=y—ba you 
3 aeg 24 Je 120 
* 48 24— EE 120. 


_ "Now take the two-valuis of « that are found, and 
ſet them in an equation by themſelves, thus: 


— 24 120— e 

e* = 24% h e 2880-144 Ce Se 
„„ 1446 = 2880 
lang 24—e erg 20 


, * 


' Having 


A . G 24 
Ha 


Having found another value of y, we ſet it with 
that formerly found, ſo we had at laſt an equation, 


which had no unknown quantity in it but e, and 


therefore it being reduced, e comes to be known ; ſa 
that whatever equations are given in a queſtion, we 
muſt always find one that involves but ane unknown 
2 and here e being known, y is eaſily known, 


om what went before, where we had = 120— e; 


therefore take e, or 20, from 120, remains 100 for y, 
&c. | 5 : 


Prob. g. A man, who met a company of heggars, 
finds, that if he gives 1d. to every lame, and 2d. to 
every blind man, he will have x1d. over; but if he 
zives 2d. to every lame, and 3d. to every blind man, 
he will want 1d. and if he gives 3d. to each of them 

all, he will want 6d. How many beggars did he meet, 
and how many pence had he? _ | 

| Anfwer, 5 lame, 7 blind; he had 30d. 


let # be the pence, e the blind, and y the lame 
„ 


y+20=a—1 I 2y+ 39=4a+1 3 * 30=4a+6 
a ei "a= 27 ＋36—1 2 
From theſe three values of 4 raiſe two equations; 
one of which, when reduced, ſubtract from the other, 
and you have the value of . 8 
3y+ 3e—6=y+ 20411, 29+3e—1 =x+2e+1 1 from 2y-e=17 
2y+e=17 „egi: take = 
Prob. 10. To find three numbers in geometrical 


proportion, whoſe fum may be 70, and the fum of 
their ſquares 21400? Anfwer, 10, 20, 40. 


Let the numbers be 4, e, 5, let their ſum be 5; and 
the fum of their ſquares 8, the work will fand tuns; 


H h 


nd 


A 8 
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9 


aher ay e FA 2 ＋e 28 


„„ ee ee 


a+y=s—e © 24) =2e* 


a* +209 + =o" ae e 3 17H A991 
1 Subt. F 


2 4 TY =5*—250—e* 


2 — ak: as Subt. cf 


The firſ stic LAM ho of thequantities equal : 


to 5, which, after tranſpoſing for convenience 


ſquared, and from this we ſubtracted the double o. the | 
ſecond equation, and again the third; ſo we have got- 


ten e= ===, which we muſt bring to numbers, ſo 
Ly . 


will the value of e be found. The ſecond equation | 


was found, by calling, the product of the extremes 


equal to e ſquare of the mean or middle number, 


which holds true in all geometrical proportionals. 
A rule or canon deduced from the above work would 


be this, From the ſquare of the ſum of the numbers 


ract the ſum of their ſquares, divide the re- 


ber, then you have the ſum of two numbers, and 
ſum of their ſquares. To, _ them out ſee Prob. 1 
next Ion. 


Prob. 11. e . who had about chem con- 
ſiderable ſums of money, meet with three bands of 
robbers z the firſt takes from A and B half their mo- 
ney, and from C 100 guineas, leaving them as much 
as A had at firſt; the ſecond takes from A and C half 
what they had left, and from B 100 guineas, then they 


had as much left as B had at firſt ; the third takes 


from B "ou C half what they had, and from A 100 
guineas, 


by double their ſum; quotes the middle num 


TT 
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nens, and now they had a8 much left a8 C had at 
Ea: Required what each had at firſt? 


Anſwer, A, L. 1200, B, L. 660, and C, 2s 375. 

B careful to raiſe the equations. It would require 

too many” words to 1. 1 815 them Were They will 
ſtand as unde.. 


ee eee. 15 „ 5 
Ry N at: 1 a4 zer. - 630 4 


=e+ y—210 | e | 
2 183.75 œ é œQqf 
„ eee 
nnr 


Theſe ng be called equations of the firſt order, and 
from them raiſe the two followin 8. of the 2 5 


d « | 
.ar 9 . „ ni n 


ee ere 10 in DT es 
| £=4y—840 1 | 5 . | 5 | 
Af. L 4 VELO 2 AER: Z * 


1 


1 22 5 
And from thelet two raiſe an OF. of the third or- 


| Po which will involve but one unknown quantity, 


and ſo you come to a nee: 
= e 


1 


OE ON ble 


77 2625 
151 72374 8 

Prob. 12. The horſes, hogs, and cows of a certain 
farmer are geometrical proportionals, and their ſum 
is the ſquare of the horſes; again, his hogs, cows and 
ſheep are arithmetical proportionals, and their pro- 
duct, divided by their ſum, quotes the nave of his 

hogs What. number of each? 

2 7 horſes, 14 hogs, 28 ** and 42 ſheep. 

Let 


＋ 
5 
«FJ 


is, with the number of every rank? 
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Let a be the firſt Dumber, and e the ratio of the 
progreſſion, then will @ be the horſes, ae the hogs, und 
a _ and the fum of theſe a- T Sg, 
and this reduced, is a fei. Again, as the ſheep 
muſt exceed the cows as much 2 exceed the 
hogs, the exceſs muſt be the ſecond term, multiplied 
by the ratio wanting 1: ſo the ſheep are 246 -a; 
which multiplied by the hogs and cows, the product is 
zale— ae, and this divided by their fum, quotes 

za e -a „ 
the ſquare of the hogs, a e o — Sac; 
and this multiplied by 32 gives a2 α ga e, 
and ace. ze“, and e=2 the ratio; the reſt is 


9 ; * 


Prob. 13. The lords, knights, and farmers of a cer- 


tain diſtrict, 120 in number, are to pay a public con- 
tribution; the lords pay the half of it, at L. 5 each, 
the farmers rs of it, at 6s. 8 d. each, and the knights 
the reſt of it, at L. 2 each ; I demand what the ſum 
Anſwer, The ſum L.200, the lords L. 20, the 
knights 40, the farmers 60, 


Let u repreſent the money, andl a, y, e the lords, &c. 


then putting 120 n, we have ay ern, or an 


5—e, and from the parts they paid, we have gag u, 


10 8 8 
or «= 27 and 25 r u, or Ys and 3e=rz4, Or 
090." the 
10 


e = a. Hom the firſt and ſecond of theſe equations 


W 8 
0 105—1 


this and the third we have 3 = EET, or 


„g and from this and another foregoing 


0 | 
we 


7 - 
* * ; 
* 
* . 
WE: £ g 
* * P 


w 
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we have 9 or When reduced, 22; 
o 5 mes 1 beiag 600, u third of it is 200 the 


Prob. 14. A cook went to market and bought 5 
ſtones of beef, and 3 of mutton, and faved of his mo- 
ney 58. another, with double his money, buys 8 ſtones 
of beef, and 9 of mutton, and reſerves of his money 
88. a third, with three times the money, buys 12 
ſtones of beef, and 1 4 of mutton, and brings home of 
his money 108. I demand the money each had, with 
the price of the beef and mutton ? 


E 


Anſw. The firſt had 428. &c. beef 58. mutton 45. 


Let the money of the firſt be a, a ſtone of beef e, 
and of mutton u. 


 a=5e+3uÞ5 - 2a=8e+9u+8, or SAS 


122eF14F10 Theſe are 


34a=12e+14u+10, or a= 


equations of the firſt order. 


ge+3u+ gut this reduced e= — 


Again, ze 3u+ = : vel 7 — 10 this reduced, FO 
e= To And theſe two laſt put together A 
* — and reduted, gives Ut 


* 


Prob. 1 5. A, B and C have among them 100 gui- 
neas; A changes his into half. guineas, B his into ſhil. 
lings, and they have among them all 955 pieces; again, 

A changes his into quarter-guineas, and C his into ſix- 


pences, 


— 3 _ 
Þ wv 
2 p n * . 


— — 
* > * vas 47 
8 


IF 


moe me. 


r 
r r nom den mate yo 
n 1 g * Ys 8 . * 192 


= ES moos Prarie... 3 
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pences, and then they have in all 1270 pieces: How 


e * had each? 

A Anſwer, Ahad 55, B 40, and C guineas. 
Let the numbers of guineas be a, e, Ys let c=100, 
955» and 9 0e a 


vt | 
Lei, 3 eee, 
8 od a — 22d 22 — | 


; 
+ * . * 4 4 353 7 6 . » 
97 : 4 « 1 1 ” 1 1 33 F 
* 1 - - 5 * o * ; | N 
* 5 
N 8 N 1 
% * - : _ $ ” „ Fl 1 


We need not now ſet down every ſtep of Reduc- 
Shock the learner by this time being ſuppoſed to be able 


to do ſomething of: himſelf. - 5 rom MR. 1 


<— above find _—_ af, 4 
FFF Fact de 427 
— 2 — : | — — 
| 9 
ere, „ 
en — PO TOO en 
8 : TY 


And Setting theſe two laſt equations together, 
_ 15 Al =D, and reduced, you have 
: 97 —42c—1 2 and e theſe to numbers, 


Fon 
739 
by multiphyiogs andi and dridiog, you find 
5. 

Prob. 16. Four men have each a certain ſum of mo- 
ney: the firſt ſays to the other three, Give me + your 
money, and L. 1 more, and I ſhall have L.1000; the 


ſecond ſays to the other three, Give me 3 your money, 


and I. r more, I ſhall have L. 1000 ; the third fays to 
the reſt, Give me à of your money, and L. 1 more, I 
ſhall have L. I 0003 and the fourth in like manner ſays, 


Give me + of your —— an L. 1 more, 1 ſhall have 
T:: 1/2000 : 


+ 


—— 


te Songs, EN -. 
Er BIOS: EY 
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L.1000 * Now I demand what ſum of money had 


each ? 
Anſw. The firſt L. 27, the ſecond L.513, the third 


L. 675, and the fourth L. 756. 


Let their ſums be a, e, u, y; let n be 999, and you 


in find theſe equations of the firſt order when 


reduced. 


577. e=31o3 =... a=4t—gu—— 


FEE 
a=q HOT" Ag Ye | 

Out of theſe you might have ſix equations, if you 
would, but you have uſe only for three, which may be 
different ways had, only you muſt make uſe of all thoſe 
of the former rank, or order, in finding thoſe of a ſe- 
cond : Here comparing the firſt of the above with all 
the three that follow it, you have theſe three that fol- 
low when reduced 7 7 


* 


* 
. 


* 5 
4 -u. 


f= 


= e= Cn—7u—p e ons 
5 | 
And from theſe in like manner the two following. 


I 372—2y I 3#—2y 
12 — = 9 — 117 and - =9n—1I1y 
47 17 
1402 . 
and 3 „or y=756 


Prob. 17. Four perſons thus diſcourſe of their mo- 
ney ; ſays the firſt to the others, Give me half your 
money, I ſhall have L. 700; fays the ſecond, Give me 
half your money, I ſhall have L. 800; ſays the third, 
Give me half your money, I hall have L.goo; and 
lays the laſt to the reſt, Give me half your money, I 

{hall 
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each 


G RN A. 
hall have, L. io: Now, I demand the money of | 


Müde The firſt L. 40, the n the third 


I. 440, and the fourth L.640. | 


Prob. 18. A dealer buys 469 ſtones of butter and 
cheeſe, for L. 100, paying 58. a- ſtone more for his but- 


ter than his cheeſe, and afterwards ſells - 


z of his but- 


ter, and = of his cheeſe, for L.62 14, gaining 


cent. : I demand how —_— 


with the prices ? 


10 f 
each he © bought, } 


Anſwer, 80 of butter, a 98. 340 of theeſe, at 45. 
Let à be the FT of chaele, 


y the price of a ſtone of hutter, v 


_ 462400, 20cmzL.i00, co 


5 akone of cheeſc, 


ering it as ſhilli 


„11408. or L. 57, for L. 62 14. at __ cent. gain. 


will be L. 57 firſt caſt. : 


* 


a4 er 4c ay +ey—5e=20c 
a=4c—e 200 ＋ 5e—ey 
| * 42 — 
y 
20cþ ge—ye 
460— 2 | 
| was 
40 Der a0 f gory 
20c+5e 
- — 
4c 


| ee Mor 
ay+3ogy—ie=4 
44—39+15e 


4 


43% +150 


4c—e= 


* 
Yo —yem4imnzey+l;e 
40 +209=45 +158 | 
WET rad 
— 


1 
A- 
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- 41+15e 20:+5e 


40 2e 4c 
16% ＋ Goc So þ boceþ 1 oc? 
10% +80c* =165c 1 
16:c—80c* 


— 


ec? = 


10 
e=320 


Prob. 19. Bought 100 gold rings, filver claſps, and 
braſs buckles, weighing in all 70 ounces, for L. 33: I 
demand how many there are of every kind, a ring 
weighing 6dwt. value 258. a claſp 10dwt. value 25. 
6d. a buckle 25dwt. value 15d. ? , | 


Here let a repreſent the number of rings, e the claſps, 
and y the buckles; alſo c = 100, p = the pennyweights 
in 70.0unces, and T = 33, a=c=>e—y, and conſider- 
ing the weights 6a=10e=25y=p, and from the va- 
lues, conſidering them as fractions of a pound, 144+ 
ge Lg T; and theſe being reduced, our equations 


of the ſecond order will be ® 
þ—1 08—25y 16T—2e—p 
Ct — = — - 4—— 952 — — 
4 | 6 ; . . 20. „ 
5 19% [W 20 —195—167 
And e= — 42 
| 4 18 


And theſe ſet together and reduced, make 


N 20, che claſps 48, and the buckles z2. 


Prob. 20. Bought a dozen of eggs, a ſcore of ap- 
ples, and -an — plumbs, r 7d. next — 
bought 3 dozen eggs, 4 {core apples, and 500 plumbs, 
for 28. 3d. and again, 10 dozen eggs, 16 ſcore of ap- 

4 | | 11 | | . Ples, 


; * 
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ples, and 2000 plumbs, always at the ſame rate, for 


8s. 6d. What was the rate of each? af 
Anſwer, A dozen eggs, 3d. a ſcore of apples, 24. 
an hundred plumbs 2d. ; ; 


Prob. 21, Hired a carpenter for 30 days, a ſhoe- 
maker for 20, and a taylor for 10, their wages came 
to be 23 half-crowns; again employed the carpenter 


for 20, the ſhoemaker for 10, and the taylor for 30 


days, their wages 19 half-crowns ; hſtly, having t 
carpenter 10, the ſhoemaker 3o, and the taylor 20 
days, their wages were 18 half-crowns : I demand the 
wages of each per day? | 
Anſw. Thecarpenter 15d. the ſhoemaker 9d. the 
tayior 6d. | e 


Prob. 22. Bought a ſhilling's worth of apples, to 
diſtribute among a company of ladies and boys, and 
propoling to 8 each lady 10, and each boy 6, I find 
two ladies and a boy will be unſerved; bought ano- 
ther ſhilling's worth, and then giving each lady 20, 


and each boy 10, a lady and two boys were unſerved; 
laid out a third ſhilling, and then made every lady 24, 


and each boy 13, and all were ſerved : How many ap- 
ples had I for a ſhilling? Anſwer, 90. 


Prob. 23. A widow, a wife, and a maid, on com- 
ing their ages, find, That the widow is 20 years 


older than the wife, that the wite is double the age of 


the maid, and the product of all their years, divided 
by their ſum, quotes the ſquare of the maid's years: 


Required their ages? 


8 * 
Anſwer, The maid 20, the wife 40, and the widow 


_ Preb. 24. Bought 4 horſes, A, B, C and D; gave 


four times the price of D for C, and three times the 
price of B for A; moreover, the ſum of the prices of 


* 


A and 
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as 
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A and Bis . to the product of C and D, and the 
product of the firſt and laſt, taken from that of the 
two middlemoſt, leaves the ſum of the two deareſt, 
or product of the two cheapeſt : I demand the price 
of each ? 3 | 

Anſw. A, L. 48, B, L. 16, C, L. 16, and D, L. 4. 


Prob. 2 5. Bought 600 trees, of 8 kinds, for L. 350, 
their numbers were in Arithmetical Progreſſion, viz. 
Oaks at 30s. aſhes at 25s. elms at 20s. planes at 15s. 
elders at 128. firs at 88, beeches at 4s. and birches at 
28. I demand the number of each, the oaks being 
feweſt? Anſwer, 40 oaks, 50 aſhes, 60elms, &c. 


Let @ be the firſt term of the progreſſion, or num- 
ber of oaks, and e the common exceſs, ſo the terms 
will be a, ae, a+2e, &c. to eight terms, all theſe 
added, make 84+28e=600, and multiply every 
term by the price, and add the products, you have 


116a+236e=7009« 


Prob. 26. A company at a tavern paying 58. a- piece, 
fall 58. ſhort of the reckoning ; they then call for bot- 

tles a- piece more, and again paying 5s. each, they are 
5s. over the reckoning ; laſtly, they call for bottles 
a-piece, pay 28. each more, and all is clear : I demand 
the number in company, the reckoning, and the price 
of a bottle? | | 

Anſwer, 5 in company, the reckoning 30s. at firſt, 

a bottle 3s. 


Prob. 27. A man would perform a journey in a cer- 
tain number of hours, and finding, after he had tra- 
velled a third part of his time, he had performed but 
a fourth part of his journey; he travels on 5 hours 
more, and then finds he has travelled 27 miles in all; 


after that he doubles his pace, and yet at the end of the 
| | time 


252 een 


time is 3 miles ſhort of compleating his journey: 
What was the journey? Anſwer, 48 miles. 

Prob. 28. At my marriage, my age was triple that 
of my wife's, whereas it is now only double; we had 
a child every two years, till we had 10, and now the 
ages of all our children are equal to our own : . What 
is the age of each ? Ws Feng es 

Anſwer, The huſband's age 110, the wife's 55, the 
youngeſt child 72, and the eldeſt 2 52. 


Prob. 29. A number conſiſting of two digits, where- 
of the laſt is double the firſt, is ſuch, that the ſum of 
its digits, their product, and the number itſelf, are 
gcometrical proportions ; What is the number? 

Anſwer, 36. 15 


Prob. 30. There is a number of two figures, the 
ſum of its digits is the ſquare root of it, and if the 
figures be inverted, they make a number double the 
ſum of its digits: Required the number? 

Anſwer, 81. TM 


Prob. 3 1. In a bee-hive there are four working bees 
for every drone, and their numbers are ſuch, that the 
ſquare root of the drones, the ſquare root of the work- 
ing bees, and the hundredth part of the whole, are 
three arithmetical proportionals : Required the num- 
ber of each? Anſwer, 3600 drones, 14400 bees. 

Prob. 32. Bought 50 pieces ſerges, and 60 of ker- 
ſeys; the latter L. 5 per piece dearer than the former; 
ſold 50 pieces of both for as much as I paid for the 
whole, and thus far find my gain 12 per cent. I de- 
mand the price of a piece? v9 

Anfwer, Serges L. 10, kerſeys L. 15 per piece. 


Prob. 33. Three equal fields of graſs are to be cut 
down by two men, A and B, who working both to- 
gether, do the firſt piece in 12 days; at the ſecond plot, 
| | | A works 
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A-works 12 days alone, and afterwards 4+ days with 
B to finiſh it: At the third plot, B works 12 days 
alone, and again 7 days with A, and yet there was 72 
falls uncut : Required the content of a lot, and what 
each mowed in a day? ns 

Anſw. 27 acres a-lot, A216, B 144 falls a-day. 


1 A * 
N . 
2 ˙ vue 
4 "5 . £ a E — - E as” 6 - + 
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Prob. 34. Sold three horſes for L. 107: Having 
ined 20 per cent. on the firſt, 40 on another, and 
60 on the laſt, and 424 per cent. on the whole, I de- 
mand the price of each horſe, the ſecond having coſt 

me IL. 5, and the third L. 10 dearer than the firſt ? 
5 Anſwer, 24, 35, and L. 48. 


8 
# 


Prob. 35. A man, who had 10 children born at 
equal intervals, ſaid, That the ſum of the ages of the 
5 eldeſt, divided by that of the 5 youngeſt, would 
quote the age of the ſecond child ; and the ſum of the 
ages of the 2 eldeſt, divided by that of the 2 youngeſt, 
would quote the age of the fifth child : Required the 
childrens ages? Anſwer, 1, 3, 5, &c. to 19 years. 


Prob. 36. Bought three pieces of cloth, and paying 
for each as many ſhillings per yard, as the number of 
yards was in both the other two pieces, the firſt coſt 

me L. 4 5, the ſecond 5 guineas, and the third L. 6: 
I demand how many yards are in each piece? | 
Anſwer, 5, 7, and 9 yards. 


Prob. 37. What two numbers are theſe whoſe dif- 
ference is to their ſum as 2 to 3, and their ſum to 
their product as 3 to 5? Anſwer, 10 and 2. 


Prob. 38. What two numbers are theſe whoſe ſum 
multiplied by their difference produces 81, and the 
ſum of their 1quares by the difference 29889 ? 
: - Anſwer, 12and 15. hs 
This 1s the ſame as if the difference of their ſquares 
and of their biquadrates were given. 6 
Prob. 39. 
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Prob. 39. What fraction is that to whoſe numera- 
tor if you add 1, its value will be +; but if you in- 
creaſe the denominator by 1, it will de * 
| Anſwer, . 


Prob. 40. What number added to 15, 24 and 45, 
will make them all three geomenrieal * ? 
Anſwer, 9. 


Prob. 41. A ſon's age is the ſquare root of the mo- 
ther's, and the cube root of * 8, and half the 
mother's is the ſquare root of the father's ; * 

ehe ages ? Anfwer, 4, 16, 64. 


Prob. 42. Three merchants put in L. oo 155 com- 
2 for trade, of which C's part was L. 200; th 


1 in all L. 140, of which A's s ſhare was L. 56: 


ſtock and Los of each ? 
Anſwer, A's ſtock * * gain L. 40, &c. 


Prob. 43. In a company at 2 banquet, the angle. 
men in number are double the ladies, and the cube of 
the number of ladies is triple the ſquare of the rate. 


men: Required the number of each? 


Anſwer, 24 gentlemen, 12 ladies. 


Prob. 44. A ſum of money being at intereſt as ma- 
ny years as there were pounds, Jad amounted to 
L.240; and half the ſum being at intereſt for half 
the time, amounted to L.75: I demand the rate of 
intereſt ? ?. Anſwer, 5 per cent. 


Prob. 45. There are two numbers; the firſt, with 
half the ſecond, is equal to their product; and the ſe- 
cond, with a third the firſt is alſo —_ to their o- 
duct: What are the numbers? 
Anſwer, 1.25, 1.66. 

TY | Prob. 46. 


H n 155 
Prob. 46. A number conſiſting of three digits in 


Arithmetical Progreſſion is ſuch, that if you divide 
the number by the ſum of its digits, the quotient is 


26; and if you add 396 to the number, the figures 
will be inverted : Queritur, the number ? | 
_ Anſwer, 468. | 


Prob. 47. Bought 50 pieces ſerges, and 60 of ker- 
feys, the latter L. 5 per piece dearer than the former; 
1 fold'50 pieces of each for as much as I paid for the 
whole, and fo far as ſold, my gain is 12 per cent. but 
if T fell my other 10 of kerſeys as before, my n will 
then be but 10 per cent. I demand the prices: 

Anſwer, Serges L. 10, kerſeys L. 15; ſold both at 
L. 14: So there is loſs on the kerſeys. 


Prob. 48. Bought a parcel of hats and bonnets; 
the price of a hat 10s. more than that of a bonnet ; 
got a bonnet to the dozen, and a hat to the ſcore; 
the bonnets in number were to the hats as 13 to 24, 
and their amounts as 7 to 80; gained 3s. on every 
hat, and 6d. on every bonnet, and then the amounts 
as 13 " 144: Required the number of each, and the 

Ices ! 

Anſwer, 168 hats, at 128. but paid only for 160; 
91 bonnets, at 28. paid but for 84. 


n. QUADRATIC EQUATIONS. 


Many equations reſulting from the foregoing prob- 
lems, will have in them a ſquare of a quantity; but 
we uſe only to call thoſe quadratic equations, which, be- 
ſides the ſquare of the unknown quantity, involve al- 
ſo the ſimple power of it, and therefore are ſaid to be 
of two dimenſions, as in this equation, 64*—48a+ 
72=0, or, which is the fame thing, 62*—48@a=—72, 
where we have two dimenſions of the unknown quan- 

tity, 
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tity, and where the ſquare is called the fi term, or 
higheſt dimenſion, the ſimple power the /econd ierm; 
and to reſolve ſuch equations proceed as under : 


Bring both the dimenſions to. ſtand on one ſide of 
the equation, generally the left fide, and remove the 
known quantities to the contrary fide ; if any co-effici- 
ent be prefixed to the ſquare of the unknown quantity, 
divide every member of both ſides by it, ſo that the 
ſquare may ſtand without any co-efficient ; next add 
to both ſides of the equation the ſquare of half the co- 


efficient of the ſecond term, that is, the ſimple power, 


or, which 1s all one, the fourth part of the ſquare of 
that co-efficient; extract the ſquare root on both ſides, 
which, on the one ſide, will be the letter that repre- 
ſents the unknown quantity, with half the ſame co-ef- 
ficient of the ſecond term annexed to it; the other 
ſide you bring to numbers, and extract the root as u- 
ſual, and when found, will ſtand with a twofold ſign 
before it ; for this root may be either poſitive or ne- 
gative ; then tranſpoſe the foreſaid half co-efficient to 
the known ſide, where the known ſquare root ſtands, 
and their ſum, or difference, will be equal to the un- 


| known quantity, for all quadratic equations admit of 


two anſwers ;. one of which, according to the nature 
of your queſtion, will ſometimes be nonſenſe, but you 
take that which anſwers your purpoſe. 


Now, to reſolve the equation given above, 
6a*—484a=—72 : Divide all the parts by 6, and you 
have a*—84=—12; add to both ſides the ſquare of 
4, a*—8a+16=4, for 12 on the known ſide was ne- 
gative; now extract the root on both ſides, a—4=+2; 


tranſpofe 4, and you have a=4+2, ſo ais either 6 or | 


2, either of which numbers put in the equation for it, 
will be found to anſwer. l 


Il be reaſon why a ſquare root is either poſitive or 
negative may be underſtood from the rules of Multi- 
| 1 plication, 
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lication, that, like ſigns, give an affirmative product; 

or either an affirmative or negative quantity being 
ſquared, gives an affirmative power; but if a ſquare 
quantity be negative, its root is impoſſible, and there- 
fore if in any problem you have to extract the ſquare 
root of a negative, ſuch a problem is capable of no ra- 
tional ſolution. 


The reaſon of adding the ſquare of half the co- ef- 
ficient of the ſecond term in a quadratic equation, is 
to make a complete ſquare; for if you ſquare the root 
a—4 in the above equation, you find it to produce 
a*—8a+16, the ſame whole root you extracted. It 
may alſo be obſerved, that this ſquared half co-efficient 
may well enough be omitted on the unknown ſide, 
except for form's ſake, the root being well enough 
known without it, and we omit it always in the fol- 
lowing problems. ” 


Prob. 1. The ſum of two numbers is 34, and the 
ſum of their ſquares 650: Required the two numbers? 
Anſwer, 11, and 23, | | a 


Let the two numbers be à and e, then a+e=34,. 
and ag 34—e; ſquare this, and you have a =1156— 
68e ge“: another equation from the ſum of their 
ſquares is a*+e*=650, and a =650—e*. Now, 

© 1156—68e+e* =659—e*, for both are equal to ; 

then by tranſpoſſtion 2e*—68e:=—506 ; divide by 2, 
e*—34e=—253; add the ſquare of 17, e*—34e—36; 

extract the root, e—17=6; tranſpoſe 17, e=17—6, 
or +6: So is e 11 or 23; but whatever you call e, 
the other will be a2. - 


— | - 

Or putting ſymbols alſo for known quantities, the 
work —_— thus : Let the ſum of the numbers be 
, and the ſum of their ſquares S. Big 


8 . 
* n | 2 erz, 


* | | And 2 or 64. 
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aces a" +2" =8 - f S* 


42 — a = Se? 2c —- 25023 8—.“ 
4 =5) ae. 5 n — 
2 
S* 
-e 2. * 2 —— ＋ * 
* 2 


2 


un this is derived the rule given, Prob. 12. of 
Extraction of Roots, and all theſe problems may be. 
proved fuch ways as this, and the learner may invent 
numberleſs examples from Woes for practice. See the 
_ Problem. * LF 


Prob. 2. The fum of two thambers i is 17 FS. . 
Wm of their cubes 1547: Required the numbers? 
Anſwer, 6, and 11. 


Call the numbers 2, and e, then a+e=17, or 


a=17—e; alſo a'+&=1547, or a*=1547—e* ; let 


the firſt equation be cubed, 2'=491 3—867e+510*— 
41 n 38 491 3—867e+51e* —e=1547—e ; throw 
away , and tranſpoſe 512*—865e=—3366 ; divide 
by. 51, e'—17e=—66; add the ſquare of half 17, 


ye. 25 extract the . —8.5 S, and 


e=6, or 11. 


Prob. 3. The product of 8 is 36, * 


| the ſum of their culſes 793: What are the numbers? 


| Anfwer, 4, and 9g. 
Heed ar=g6 | a* +e3 = 793 466565 
36 2 is U 
Abd 4 " l 
= a SN __ Multiply 46656=ggge*—e 
6656 - Franh 78 = 46656 


WP cer Add fq 


A 


re of half 793 e&—793e* =110556.25 
xtra the root e396. 5 = 33 2.5 


So 


r 
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So you have got the cube of your number, inſtead 
of the number itſelf; for this was the ſame as a qua- 
dratic equation, the third and ſixth having the ſame 
connection as the ſquare and ſimple power; the ſame 
holds alſo if an equation involves the ſecond and fourth 
powers, when you will get the ſquare of your anſwer, 
inſtead of the anſwer itſelf. We may alſo obſerve 
here, that the powers of quantities are multiplied by 
adding the exponents of the powers, and divided by 
ſubtracting them; thus 2*, multiplied by a“, would 
give a”, &. The above done more handiomely, thus 
putting p for the product, and - for the ſum of the 


cubes. 


arp” 


a = pd a+ =s 13 
e | . 
4 2 88 5 
Fo if 3:0 00 ot? np 
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Prob. 4. Sold a horſe for L. 39, and gained per 
cent. as much as the horſe coſt me: What did the 
horſe coſt? Anſwer, L. 30. 

Call the price of the horſe a; then ſtate four propor- 
tional numbers, thus: a: 39 :: 100: io; mul- 
tiply extremes and means, you have a* +100a= 3900; 


add the ſquare of 50, and extract the root on both 
ſides, you have a+50=80, or a=30: the negative 


root is here uſeleſs. You might have ſtated a different 
way at firſt, ſaying, As the price of the horſe to the 
gain, fo 100 to the price of the horſe, or gain per cent. 
a : 39—8 :: 100-3 4; multiply extremes and means, 
a*=3900—1o08, and 4 +i00a=39g00: The fame 
as before, or putting s for the ſelling price, and c for 
00; e / neo oh 


8 2 
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a:$::2 0: t 


Multiply 2 care * 
Add ſquare Ic, a Tce e l 
Extract a +k=v/c+ Ii 


> — W poor ar 8 


Bringing acc to numbers, extract the {quare 
root as uſual, which you have always to 0, at the re- 
ſolution of an equation. 


Prob. „What is the hour of the bg when the 
time pa ed from midnight is the ſquare of the time 
fince noon ? Anſwer, 4 afternoon. | 


Here, 24—2 = 12—a 
Tranſpoſe a —- 2 ＋122 24 2 
Subtract 12 a*—a=12 
Add .5 ſquared a* —a=12.25 
Extract a —.5 = 3.5 

„ 


Prob. 6. Bought two carcaſes of beef, weighing 32 
ſtones; the firſt coſt 568. the ſecond L. 3, yet the laſt 
a halfpenny a- pound cheaper than the other: What 
was the weight of each, and price per Ib. or per ſtone? 
Anſwer, 14ſtones, at 48. and 18 Tones, at 22 d. 
per 1b. 


Let the We of a Kone be a, andy the other . 


BE 60 


ES 


Moltiply by both diifors, 56a—373+60e= 370 | 1 
And by 880 382% —1 Nl + 


Divide by ee e 8 
"AMS 's a ben ve arts 4379, ce. 
Ex 5 ( 2. 145=1: 54 . 

w = . == 1 2 0 e Fo , 


'Y 
pw ww 


47 


Prob. . Tw hips ſail round the world, he one 
two miles a-day 1 more than the RE] and performs 
| the 
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the voyage 45 dings ſooner: I d what miles 
each ſailed in a day? 
Anſwer, One 3a, the other 46 miles a-day. 


Let their miles be, the one a, the other a+2, and 
let m be 21600: | 


Then - - ” 7 2 +45 
Multiply by diviſors, em +9oa 
Throw away ma, -  2m=454" +90a 
Tranſpoſe and divide 4  a*+2 = 
Add I, and extract - - a+1 + 

15 i 42 38 


Prob. 8. A man makes his will as follows: He 
leaves to his eldeſt fon John + his ſubject wanting 
L.24; to William 2, wanting L. 30; to James 2, 
wanting L. 20; and to Robert the remainder, which 
was juſt the ſquare root of the ſhare of John : I de- 
mand the ſubje& ? Anſwer, L. 1200. | 


Let a be the tied, c=124, viz. the ſum of 24, 
30, and 70; alſo, x=24: then adding all the lega- 
cies a there ariſes the following . 

4 — 4 49 —_ | 
Subtra& a, and tranſpoſe V- - 


Square both fides, - ta — x C AA. 

Double both ſides5, a—2x=z2c A 

Multiply by 72, 724—144x=144c* pany. FREY | 
Tranſpoſe, ,., a%—2404—724=—144c? —144x 


Add the ſquare of half | 
the co efficients ofa, 5 *—2404—724 =864c+ 1296—144* 


Extract 1 a—Ic—36=v 864c+ 1296—14 gx 
| Tranſpoſe | -  ARIRG 35+ v 864c+ 1 296—1 44x . 
b 85 So 
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80 ein be found either 1848 or 1200, 
as you make the root poſitive or ES but the 
laſt is found to anſwer purpoſe. 


"Prob. 9. What two numbers are theſe whoſe pro- 
duct is double their ſum, and the ſam of their ſquares 
double their product? Anſwer, 4 and 4. 


It is ſometimes commodious to repreſent a quanti- 
ty by the product of two quantities multiplied toge- 


ther; ſo here let one number be a, the kar ee. and 
we have theſe equations. 


„ * « 
* 


d e, e e kg —as's 


ae=2c+2 eig 
—20T-2 1m OO —2=— 
= 5 e —1=0 


1186-66 found equal /ty 2. 2512 divided by 1, 


for ; an Us by a, goers ae, xe ad 


Prob. 10. Wbat two Re "TAS Are ches e 
duct i is double their ſum, and the Grants: « of: their 


fquares double their product? 3 wn 
Anſwer, 6.828, ang 2.028 pephy.. 5 ol 
Juſt as before. 
ee . See 
ae = ge-＋-2 : e — Ir 2e 
3 242 CCC 
EI Een e—I=v2 
CTT 1. 44 


2 


e + numbers in geometrical | 
greſſion, the fums of the extremes is 336, and the fur 


= the means 144: Required the numbers? WO 


- Aniwer, 12, 36, 108, 324. 


Notwithſtandin g 4 numbers are required here, we 


need but one unknown quantity; for in er 
proportionals, | 
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proportionals, the ſquare of any term divided by that 
next it on one ſide, gi ves the term next it on the other 


fide. Let then the ſum of the means be in 
extremes E; "as; the ſecond: term a, the third will 


be na, the firſt — and the fourth — 


then the ſum of the extremes being _ to E, gives 


us this equation. : 


. ph 3 ae 
Bring theſe to numbers, it wiil be plaineſt. _—_ 


76881 10 592a=—298 5984 
a*—  1444= * Rue 

1 

72 21296 
a w 30 | 

gia this 0 oy To We * fun of the 
mean, add the ſum of the extremes for a diviſor, by 
this di vide the cube of the means, ſubtract the quoti- 
ent from the ſquare of half the ſum of the means, and 
the ſquare root of this remainder en, eng _ on 
means, leaves the ſecond term. 


Prob. 12. Bought 120 Ooken 8 E se - 
paid for every ox as many crowns as the number of 


y 


oxen, and as many ſhillings for every cow as the num- 


ber of cows : Required the number of each? 
Anſwer, 40 oxen, 80 cows. a 


Let m be the money in ſhillings, = ach a che oxen, | 


and e the cows. Work as under. 


Y 


ae u 


* 
_ "0 


, and of the 


* 


$ * 


4 
. 
- 2* — 1A 
I» = , 7 Whore a erent pro nne i cre re wal — . — —— - 
8 r y 4 2 "EY 1 Ld 8 ? ; wet * x *. N 7 f 
= 1 * . N el DAA 3 „ POW . woo li. tr 
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— 


— 
— — n 


— 


Abe 5 
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3 A as lese. Sg e i 
i a* = Dane le. de. ones mn. | 
* | ; 3 _m—zn; — 4 
5 3 50 5 7 

; e -n = [m—$1 207 

1 ö n 36 

5 e=80 


Prob. 13. A merchant ſold 1 80 oxen Ee 112 cows, 
for L.2000, giving 5 more cows for L. 100 than of 
oxen for L. 120: I demand the prices? 

Anſwer, L.s, and 4 8. 


1124a+180e=2000 | 100 A 2000—180e 202 

Y! | 42 — a 1 „ 8 e+24 
We: - * 112 ; | 20e 

j ” | +: 0 


e＋ 24 


Prob. 14. Three perſons, A, Band 0. talk thus of 
their ages: Says A to B, Your age and mine multi 4 N 
8 ed together, would make up the age of Methuſel 
a ſays C to A, Half your years, multiplied by mine, 
, | | would make up the age of Methuſelah; and B̃ to C, 
One third your years multiplied by mine, would 
5 | _ up the age of Methuſelah: Required the age of 


ep =} Anſw. A 25.445 T, B 38.124. C 155 920 ound 


| 13 c ; | got tg, ar am G = am mM 36. 

| 72 4 =: - SM 3” — — 50 7 
| 42 — „ f 7ĩͤ „„ „„ 

SE) | * 4 p . 


£ 4 2 W ex=+{y N 3 
5 Y This turns out to TS but A z ſimple nn. 


Prob. 15. 


e % 
D 1 a — : 
— . 

ns 3 N 0 
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Prob. 1 5. The product, ſum, and difference of two 
numbers make 20, and the product, ſum, and differ- 


ence of their ſquares make 176: Required the num- "i 
bers ? Anſwer, 4 and 3- | 4 : 1 
ee aa =20 4 a*e* +24? 27 h - 
ee Hd %% nel 16. = 
LEAD: r | 3 

e Tae . 3 2 7 | 

| 400 . 2 


e T4 4A e 72 
40 +80g@=176e* +704e+704 
224e*—704&=—96 &c. ex=3 


Prob. 16. What two numbers af̃e theſe whoſe ſum, 
product, and difference of their ſquares, are all three 
the ſame number ! Anſw. 2.618, and 1. 618 nearly. 


Let one number be a, the other ac. 


a gata 24 ae —4 > 
ae ze, e —1 . 
| 9 . e'—e 21.25 


ga IRE 


9—. 5 = 1.25 and e=r.618 


- Put this value of e in the firſt equation e 6, 


2 = OKs and 2 will be 1.618, o 


1.618 


Prob. > There are three numbers; ** Are 

and ſecond is equal to the third; the ſum 
of the firſt and ſecond is the ſquare of the third; and 
their product is its cube: Required theſe numbers 
Anſwer, 1 8 6.8 53, and 4. 236 early. 1 


a—e=y _ a Le e 5 ers. — 
a=y+e Ons —e | * ppc; — 
A. 1 | ye | -F 


Add theſe two 55 equations N they make 
3 The ay', and divide by 9, it is ye-þe=2y*', and 


4 2 a Now, we had another value of e above, 


which fer ſet equal to this, and being reſolved, the value 
2 b is found 7297 36. 


* 


. 
1 S 

| ome — 40 * 
5 


Prob. 18. Two merchants join in company for 
trade; the ſum of their ſtocks is L. 1000 ; the money 
of A being i in company 5 months, and that of B 7 
months, A*s proceeds came to be L. 715, and B's 
L.. 639: I demand the ſtock and gain of each? 

Anſwer, A's ſtock L. 550, gain L. 165; B's Rock 


L. 450, gain L. 189. 


Let A's ſtock be a, let L.1000 be mn, ben B's ſtock 
is m—a ;, multiply by their times, and add the pro- 
ducts for your Pk term ; let the gain, or g, be the 
ſecond ; A's product the third, his gain, viz. his pro- 
Coeds wanting the ſock, the fourth, as W : 


Im-aa : g 3: $a 4—4 
or 74n=a4 3 24 g 
r Am 


Bring 2 to numbers Juſt now, will make leaſt 
confuſion. a 


* 


* — BY . . . 
— at a p CG 8 xg * 
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24*——10200a=—5005000 
| a — 5IO004Zz—2502500 
Add — 6592500 
a — 2550 = 4000000 
2 2 e 


Prob. 19. What two numbers are theſe whoſe ſum 
is the ſquare, and whoſe product is the cube of their 
difference? Anſwer, 11.089, 6.236. 


This problem, in effect, is the fame with the 17th. 
Prob. 20. What two numbers are thefe whofe dif- 
ference added to the difference of their ſquares, makes 
5 ro, and their ſum added to the fum of their ſquares, 
makes 13 50 Anfwer, 20 and 30. 5 OS 


a—eb+a*—e*= 510 24 þ2a=1860 

a+eÞ+a* +& =1350 a'+ 4a=930.25 
Aeon ces . 930.5 

2 2 21860 ar 30 &c. | 


Prob. 21. The difference of two numbers, multi- 
plied by the difference of their ſquares, produces 672, 
and their ſum multiplied by the ſum of their ſquares, 


produces 37380: Required the two numbers? 


Anſwer, 19 and 23. 
It is well known the ſum of two numbers, multi- 


plied by their difference, gives the difference of their 


ſquares, and therefore the ſquare of their difference, 
multiplied by their ſum, will give the product of their 
difference, multiphed by the difference of their ſquares: 
Now, the ſquare of the difference is a*—2ae+e*, and 


this multiplied by 2+e, will be 672; and therefore 


a- ae e 52 = ; alſo, as the ſum of their ſquares, 
. multiplied 


r é —˙· — IO oe et oh re 


— — — — : 
Ts FO On Pr FG LY RE, * * W " "OR A Rr e 7 8 
6 1 F EF J ANTS, Ae go FEET A : F 
* . * * A *F SN Ae 8 1 n * . Te 5 #1 03 TRIER 3 O08 * 

> . "4 bs > 2 y hog.” "AY \ * & N * 

8 N 2 * Yap? „ e lat ws 1ypec+ n . 


„ 
* x 
1 


a . 


multiplied by their ſum, is 37380, therefore a += 


37 732, From the double of this ſubtract the former. 


2a * þ 26* hs 
2 3 74 


2 Kea BD 


Now, 4 +200+0* is ; evidently the ae of ae, 


and if multiplied by a+e, the reſult muſt be the cube 


of the fame, which will be equal to 74088 ; therefore 
extract the cube root of 74088, and you have the ſum 
of the two numbers, viz. 42, by which dividing 


37380, you have the ſum of their ſquares, viz. 890; 


and this is to be reſolved by the 5 207 ns of this 
ſection. 325 


* Prob. 22. There are two hegt their ſum is 
equal to their product, and their ſum, or product, 
added to the ſum of their ſquares, makes 197. 9964 : 

Required the numbers ? Anſwer, 13.5 and 1. 08. 


For their ſum ut a, chen will the ſum of their 


{ſquares be 197.9904—a;, and if you add double their 


product to the ſum of their ſquares, you have the 
3 of their am. Whence * 1 e a 


4 8 2 S; 199% 9964 

15 ©. 
e be... 
£24, 0. 14.58 their ſum. 


„ 


Fro: this find the ſum of their ſquares, and wok 
by Oe ift. 


— ; 


Prob. 2 3. What t two 5 bas are theſe whole ſum 


added to their product, makes 119, and the fame 


ſum 


* 


4 1 , as 


ſum ſubtracted from the ſum of their ſquares, leaves 
i182? , Anſwer, gand 11.  —» | 


Juſt as before, put a= to their ſum, then their Re. 
product is 119—4, and the ſum of their ſquares 
182-+a; and to the ſum of their ſquares add double 
their product, you have the ſquare of their ſum ; and 
having found their ſum, work by prob. 1ſt. | 


Prob. 24, There are three numbers; the product 
of the firſt is equal to twice the third, that of the firit 
and third equal to thrice the ſecond, and that of the 
ſecond and third to quadruple the firſt : What are 
the numbers? Anſwer, 2.4494, 2.8284, 3.4041. 


TIO: 2 29 * * 
27 „TW — — 
3 4222 — 4 1 
- „% 29* =36? 
2 2 
: 9, 4 
12% =o * 
e 


Prob. 25. A, B, C and D have to the value of L. 45 
about them; A and B have crowns, C and D have 
guineas; the number of all their pieces are 116; the 
ſum of A and B's crowns, is equal to the product of 
C and D's guineas; alſo the gold is to the ſilver as 7 
to 8 with reſpect to value: How many pieces had each, 
A having moſt crowns, and C moſt guineas ? | 
5 Anſwer, A had 60 crowns, B 36, C 12 guineas, 

8. | | | | 


This might be wrought, no doubt, by a long and 
_ tedious train of equations, to be gathered from the 
data in the queſtion, but much eaſieſt by irſt propor- | 
tioning the value; for if they had L. 45 in all, and | | 


TP” 


lems of the ſame kind. 


ee + 
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C and P's value, viz. the gold, was to A and B's 20 
7 to 8, then A and B had L.24, and C and D, L. 21, 
and of conſequence the crowns were 96, and the gui- 
neas 203 and as the product of the guineas is the 3 
of the crowns, we have only this very ſimple problem 
to reſolve, viz. the ſum of two numbers is 20, and their 


product 96. N 
a+e=20 n 90 
422 20—e 96 — = 20— 
42 — "4 
1 96= 0e 

20 96 

„ 900 

; — 4 

28 or 12 


The ſum of A and B's crowns is 96, but how ma- 
ny each had, matters not. 


Prob. 26. There is a heap of apples, pears and 
plumbs; apples 20 dwt. each, at a penny the ſcore, 
pears 12 dwt. each, at a penny the dozen, plumbs 
4dwt. each, at 60 a- penny: Now, the apples are half 
the weight, the pears half the value, and the plumbs 
half the number of the whole heap: I demand the 


| number of each? 
Anſwer, The apples and pears equal in number, and 
the płumbs equal them both; for the queſtion. ad mits 
20 = N eee a2 = 
4 7 a e 
5 „ 1 
r2eþ4y 5e Je 
— — — —J——e 
8 20 8 . 122 
366+ 12y=bo—20y 5-35 e 
i tie . J=2e Fs 
So all the reſult you come to is ye] therefore 
call e=1, y=2, a will alſo be 1. The next two prob- 


* 
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Prob. 24. I have blue doth, at 118, fix quarters 
wide; ſcarlet velvet, at 198. four quarters wide; and 
ſhalloon, at 18. two quarters wide: Now, the blue is 
half the quantity of yards, ſuperficial meaſure, the 
ſhalloon is half the number of yards, running mea- 


ſure, and the ſcarlet half the value: I demand the 


yards of each ? | 
Anſwer, 2 yards ſcarlet, 3 yards blue, 5 yards 


"XY 
Or any numbers in the ſame proportion. 


Prob. 28. There is a herd of bulls, cows and hogs; 


— 


the bulls weigh 39 ſtones each, and are valued at L. 33 
the cows weigh 15 ſtones, value I. 6; and the hogs 
mah 9 ſtones each, value L. 2: Now, the bulls ane 
halt the weight, the cows half the value, and the hogs 


half the number of the whole herd; I demand the 


number of each? Anſwer, 4 bulls, 5 cows, 9 hogs. 
Or any multiple of theſe numbers. es. 


Prob. 29. The ſum of the ſquare and ſimple power of 
a number is 56, and the ſum of the cube and ſquare of 
the ſame is 392: The number is required? Anſw. 7. 


This might alſo be a cubic equation. 


Prob, zo. The ſum of the three ſides of a right-an- 


grled triangle make 150, and their product, it conti- 


nually multiplied, is 97500 ; Required the lides ? 
Anſwer, 25, 60, and 65. 


Let a, e, y, be the three ſides, y the hypothenuſe, 
then a+e+y=150; or for the ſum of the ſides put 5, 
and for their product p, then a4+e+y=s, and aer -=, 
ſquare both fides, a* + 204+e* =5*—25y+y*. Another 
equation ariſes from the ſquare of the hypothenuſe, 
being equal to the ſum of the ſquares of the baſe, and 
perpendicular; therefore a +e*=y* ; . 

1 rom 


* 
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od a 
£1 8 — 


5 
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— er eeenoeette. 
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from the former equation, there remains 2 29.5 


and a= = A third equation from the given 
produdt, Þ 992, and 9= I G — 7. 


| 26 oO 
 SPyetacy'e=2pe 


80 2 k 
l Op — 92 


; Bk N : 1 3 1 25 4 PR. 
Pn Re OT, ROY 4 


Buy 5 "EN 2 „ > 7 | FS95. 


ey 


Con Divide their roduct by their Ki: 15 


tract the quotient from the ſquare of + of their ſum, 
.the ſquare root” of the e added to the ſame 
4 part, gives the hypothenuſe, or longeſt ſide. It 


a be done otherwiſe, thus: : 


a4 2 4 . P 


4 ＋Iae＋e 2549 4 — — 


a* I eg 22 722 | P 27 00 | 
— — — — 52 — 13 g6—247 6 = 2) 
24 | = 1 —29 1 ae a - a —5þ 
r Fes 3 8 —þ 
ae=1500 


N Siom the * TT We > the Wort power of 


- their ſym ſubtract their ſum and product multiplied 


together, ſubtract the ſquare root of the remainder 
from the ſquare of their ſum; the ocker is * 


ee: 1 the two 1 gd 


Prob. 3 The ſum of the ſides of a right-angled 
= 5 l and the content 486: . are the 
Anſwer, 225 365 45. 5 | 


As 
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As before, 2＋ = Y * e *%a 
| 2 Le- Te 2 OO 

Sabine a 1 Bn „ age. 

15 2 ac = 1 — 295 


+6: Ml 27 — 988972 
wy 582 ＋ 972 and 58845 

The laſt equation ae=972 is had by calling the or 
duct of the legs double the content, and 2. 
be drawn of this operation is thus: Square the = 
of the ſides, half it, and ſubtract from it double the 
content, divide the remainder by the ſame ſum, quotes 
the longeſt. Or thus : From the ſquare of the ſum of 


the ſides ſubtract quadruple the content, divide the 


femainder by double the fum of the ſides. 


Prob. 32. A long ſquare i is ſuch, that its Jemgth is 
double its breadth, and its area triple its perimeter : 
Required the dimenſions? Anſw. 18. 9. 


Let its breadth be a, its length 24, then will its 
perimeter be 69, and its content 24 + WI? is equal 
to 18a, &c. 


Prob. 33. There is an oblong whoſe length i is 20 
chains more than its breadth, and its area 12 times its 
perimeter : Required the dimenſions ? 

Anſwer, Length 60, breadth 40 chains. 


Call the breadth a, the length a+20 then is the 


area a + 20a, and the e 25 5 40, and 


4 eee 


Prob. 34. The perimeter of a right-angled tria 
is 389, and the ſides are geometrical proportiona 
Required the fides ? 
Anſwer, 100, 127.2, and 161.8 nearly. 


Let the ſhorteſt fide be a, the next ae, and the 
longeſt 4 : then 


MS” a+ 


3 
Bt 


„ — —„—T 242 — 1 4 4 
— by * _ r ——— 


7. 14 4A 
a 5 n a'y=ate*. y*—1=) * 4 424 ay2=4 89 


"5p —1 Fa & " "Py 618 2389 
3 TIES: + 
— > 147 
Prob. 35. Three uoqual menen adjoining make 
one field, whoſe len 9 chains, circuit 54, and 


content 12 acres an a half: Required a fide of each 
fquare ? Anſwer, 3, 6, and 5 chains. 


From the content we have this- e 
ee =125; from the length, " Born the | 
and from the circuit, 42+ SORE 54.  Sutradt 


fGrſt from the ſquare of the ſecond 
a e dete. | 
4 % — 72 hg FATS 
2 ET 
„ 1 a= —ey 


Fre rom The Cc equation, a=1 — , 2 the 
third, a= 
* 


" Ez - 


So \ we * three . of a. 


| 218 e, 
„ oats Ao +: 


-2 erge-. 
1 i = FINES 5 


r * 5 8.7 8p + 
ee ; TEE BE: 
I 
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e. 36. In a right. angled triangle the dificreries 
of the legs is 30, and the 2 of the ſegments, 


if a perpendicular is let fall from the vertex upon the 
hypothenuſe, is 42: Required the ſide? 
Anſwer, go, 120, f 50. 
E the ſhorteſt ſide be a, the next a+ EY the 
ment e, the other ed, and the perpendicu- 
= 75 23 6, and you have three equations : - 


Iſt. 24, +10da+25d* . +28de4494* 
ad. a*+loda+25d*=.e* +lagde49d* +y* 


za. a*=e+5* | 
fm rode ot Serra dy 


4 — 


oda a d 2 1gde+49d* ; „„ 


Or ſquared, eee 
40 $368de+1446? =26*+7de e 


25 
e* +746=1444* 5 1 
Or in numbers, e*+42e=5184, and e=54 
Prob. 37. 
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Prob. 37. A field of 96 acres is divided thus: There 
is a ſquare in the middle, and at each end an equi- 
crural triangle, who baſe is the ſide of the ſquare, 
the length of the whole field is 56 chains: 1 demand 
what length of dyke incloſes — civides the me 
field? Anſwer, 176 chains. 


Let a fide of the ſquare be a, and the n 
of one of the triangles e; then aT a6, or 


ne [nn Again, a* IO and = BED 


And 56—4 —960—a* 
2 a | 
5620. = = 920—24* 
" @*;+56a=1920 - 
a+28= 2704 
4 


The ſide of the ſquare 24 oh from 56 the length, 
half the remainder is the nyc Par of one of the 
triangles, to which maki alf 24 à baſe, you find 
the hypothenuſe, or {ide of the triangle to be 20; then 
four times a, the fide of the ſquare, and four times the 
ſame fide of the W is the length of the dyke. 


Prob. 38. Shipping a carlds of ſlaves on the Guinea 
coaſt for the Weſt-Indies, 10 of them died in the 


voyage; however, ſelling them at L. 40 each, I made 

20 per cent. gain; ſhipping another cargo, of 20 more 

than before, 15 of them died, and raiſing my price to 

-L.48, 5 gained 40 per cent. How many ſlaves in a 
cargo? Anſwer, 100 and 120. 


Prob. 39. A gentleman letting a u of acres 

for a year, the rent amounted to L.1o00; next year 
let 100 acres fewer, but raiſing the price 18 d. per acre, 
the rent came to 1000 guineas : ; Oy the rate of 


Prob. 40. 
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Prob. 40. The month of the year, the day of the 
5 and hour of the day being added make 32, 
and the day of the year, number of the month, and 
hour of the day make 122, the hour of the day ex- 
ceeds the day of the month, by the number of the 
month: Required month, day and hour? 

Anſwer, April 1 2th, 4 afternoon. 


Prob. 41. Three men depart from one place; A 
goes eaſt, B weſt, and C ſouth, till the diſtance be- 


twixt A and Bis 132 miles, betwixt A and C 25 miles, 2 
and betwixt B and C 113 miles: How far has each 


travelled ? 
Anſwer, A 20, B 112, C 15 mk. 


Prob. 42. Three men are born; ; one in the year 1750, 


another in 1770, a third in 1784: How long muſt 
they live to make the ages of them all three geometri- 
cal er wee Ze, 32 Years, 8 months. 


| Prob. 43. Three equal circles that touch one ano- 
ther, incloſe a triangular ſpace which is juſt an acre: 1 
demand the diameter of one of the circles ? 
Anſwer, 15 chains, 75+ links. 


IJ0o raiſe an equation here, conſider, that an equila- 
teral triangle, whoſe {ide is equal to the diameter of 
one of the circles, will exceed, in content, the incloſ- 
ed ſpace e by half the content of one of the 
circles. | 


Prob. 44. Four equal Ales, that T's one eanother, 
being deſcribed on the four corners of a ſquare, in- 
cloſe a kind of quadrangular ſpace, which is an acre: 
Required the diameter of a circle? 

Anſwer, 6 chains, 82+ links nearly. 


The ſpace required is the ſame as the difference be- 
tween a ſquare and an infcribed circle. 
| Prob. 45. 
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- Prob-145. There are 6 incloſures adjoining to one 
8 containing 348 acres, 28 falls; the firſt four 
are equal, and together make a complete circle; the 
K CINIINT fortwas, 
make a lete ſquare: What is the content of each? 

Anfw. firſt four 49 acres, n e 


75 acres, rte 26 falls. 


Peru. 46. There are two cheefes whoſe ſolidities are 


| | optalsthnions:at inch. ů — the other an inch 


thicker than its fellow, ee Dt 9 
round both: Required the dime is 


Anke. und inches broad, bee re 


"4 


cb EQUATIONS. 


| When an equation involves three ene of 
of the unknown quantity, viz. the cube, ſquare, and 
imple power, it is called a Cubic en, or though 
the ſquare be wanting, and it involve only the cube, 
and imple power, it 1s ; ſtil called 2 Cubir, and in that 
caſe is faid to want the ſecond term ; this ha 
3 and when otherwiſe, it may alwa) * : 
duced, fo as to want the ſecond term, "nd refore 


we treat of ſuch in the firſt inſtance. 
| Suppoſe this equation a +a= 10000 were n 


and the value of a were 2 uired, we ſee, that if a, the 


unknown qu ed from 10000, there 
3 juf 'the cube of a, fo that, extracting 
the cube root ef the remainder, were it poſſible to be 
known, would reſolve the equation. Now, this would 
be e if, in extracting the cube root, we al- 


tracted i a e we 
- * ut 


ALGEBR A 279. 
put in the quotient; F 
in.. | 
| 4a Tee Ac. 
#5883 1980 5 
1201 
61 5 | 
„ 
9 6376 738000 . 
15750 „ ar? 
. 2 
WWW 
13877500 9 i t 25 
26052 49125000 | 
5k Ky, 27755000 
| - ve 
27780808 


1390355200)12344192000 


Here the cube root of the fk period being 2, and 


ſtanding in the place of tens, ſubtract it from Ven 
quantity, and at the r its cube from ta d 


period, and you have 1980 for a reſolvend; find your 
diviſor as uſual 1 200, to which add 1, and on to 


extract the root as far as you chuſe ; but when you 
have got half the 0 you intend, you may find the 
foun contracted lr iron. or the greater half may be 
oun ſo. 
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Which 41 tripled is 123 


280 4 1 6 1 5k a 
As the moſt laborious: part of the work in extract- 


ing the cube root when the figures are numerous, is 
the ſquaring the quotient for a new diviſor, I have 
found a way to make that part of the work entirely 
eaſy, which I reckon a moſt uſeful contraction. The 


| ſquares of any number being known, the ſquare of that 
number increaſed by one figure, may be had thus: 


Multiply the increaſed number by its laſt figure, and 
in by the ſame figure, but the ſecond time omit 
multiplying the right-hand figure; add theſe two lines; 
add alſo their ſum to the former ſquare, ſhifting two 
es to the right, and you have the ſquare of the in- 


_ creaſed number. Now, upon this principle, to find 
a new diviſor, in extracting the cube root, multiply 


your quotient twice by the laſt figure of it, only the 
ſecond time paſs the right-hand figure, and adding the 
two lines, triple their ſum; add this to your former 
diviſor, and annex two ciphers, and your new diviſor 
is had with very little trouble, ſo in the laſt example, 
the firſt diviſor is 1201. To find the next diviſor, 


the quotient being 21, work thus: 
p 5 


5 21 | 
OS 


; add this to the firſt diviſor, 
annexing two ciphers, you have 132400 for a ſecond 


"diviſor. To find the next diviſor, the quotient 215, 
do thus: | BE F 1 


> OS. 
eee 
* 1299 


21238 ; This 


OG 
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The triple of this 6375 added as before, makes 
13877500 for your third divifor. And for the next, 


your quotient being 2152, as under: 


215 | 
2 

— 43⁰⁴ 
430 


8604 | | 
This tripled, and added to the laſt, gives a new divi- 


ſor ſtill. By finding the diviſor this way, we alſo 
fave the trouble of adding the co-efficient of the un- 
known quantity more than once, which would be to 


add to every new diviſor found the common way. 
Proceed now to another example. | 


If the ſimple power of the unknown quantity has a 
co- eſſicient prefixed, your firſt diviſor muſt be increaſ- 
ed by that co-efficient ; and its product by the firſt . 
quotient figure mult be ſubtracted from the given 


quantity, thus: 


a 5a=60(3-49099 &c. 
ON 45 


n 


3200)18000 | 


Carry on the work as far as. you pleaſe, findin 
your diviſors as taught above: the cube of 3 he 


was 27, to which add 3 times the co-efficient of a, 


Nn | made 


282. 


A*. Jof Gi E; Bj Ri A 


made *; ; Which we ſubtracted together from the 


given quantity. 


Our firſt diviſor was 2700 to which 


add the ſame co efficient, made 3200; for the 5 muſt 
be added here in the place of hundreds, as you may 
underſtand by conſidering where its product ought 
to be ſubtracted, or if the given quantity conſiſt of 


one period, this figure mu 


be added three places 


from the right ; but if of two periods, add it to the 
unit figure. 


Another Example. 
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Our firſt ſigure here was a decimal, and its product 


by 7, ſubtracted from 2, leaves. 6; from this take 
the cube of 2, which is. o08, remains. 592000; then 


* . 


our diviſor is 1200, to which prefix 7, the co- efficient. 
This is really putting it in the place of hundreds, if 
you remember your quotient figure was a decimal; 
then go on with extracting, and when you have gotten 
3 figures, you find other 4 by Contracted Diviſion. 
But if the ſimple power of the unknown quantity 
has a negative ſign, in this caſe you muſt add where 
you ſubtracted before, as it is plain the known quan- 
tity wants the product of the unknown by that figure, 


to make up the cube of the unknown. 
Example. 
@&*—54a=1(2.3300587396 &C. 
6% 
8 ; 
700 3.000 | 
387 
F FOO 
540 
27 
2667 f 
108700? 333000 3 
41675 —— | - 
326100 | 
6210 
res 
332337 ee 
.. £ 663000 N 
Here 


Here the product of the co-cflicient of a, by a, the 
firſt figure in the quote, was 10 to be added and then 
ſubtract 8, the cube of a, annex three ciphers as uſual, 
and find your firſt divifor +2004, from which take 5, 
your co-cflicient in the place of hundreds, as before 
directed, and go on with the operation, finding the 
diviſor the contracted way; and having got 5 figures 

1 the root, you may find other 5 by Con- 


: . 


131100) 991000 


But fu poling the equation to contain the ſquare 
alſo, which. is often the caſe, then that equation may 
be reduced to another, which will want the ſquare, or 
ſecond term, by the following rule, which is univer- 


 Gally known. 


Make choice of another unknown quantity, annex 
to it a third part of the co-efficient of the ſecond term, 
with a different ſign from what it has in the equation; 
make this equal to the required quantity, and ſubſti- 
tute its powers in place of the other, and you ſhall 

have an equation wanting the ſecond term. Let this 
enen qv 


4 n 
equation be given, 4. —9 ＋E zo, Here let 


e+3=e, then the cube of e+3 18.6* +9e* +27e+27; 


from which take 9 times its ſquare, and add 30 times 
itſelf, and you have e*+3e=76, and this reſolved, 

ves e, and e+3 ue therefore the va- 
ki of s muſt be 7 | 


Another example is Ie a*—1 5a*+6 zer 50. 
| To exterminate the 1 5 term, make e 5. 
Then, | 1 

a =e* 4156* + 7564125. 


| 152 = 1 5e —1 500 —2 50 


63a = _ +5 
6. * — 128+ 65=g00r e126 45 
Now ſnd the . of e, thus: 


vas 396475 


38700)433o00/ 


Here the known quantity being negative, 24 added, 
makes only 9; from which take 8, the cube of the 
firſt quotient figure, our} firſt diviſor would be 1200, 
but 12, ourco-e cient, b ſubtracted in its proper 


place, 
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4 . 
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2 * *. * = a * 
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place, leaves nothing, &c. Having found the value of e 
to be 2.396, a, being 5 more, mult be 7. 2396475, which 


is gotten with very little trouble, after à ſittle practice. 


-So that I reckon this method 2 valuable diſcovery, 


when compared with the jargon we meet with i 
other authors, about Tran/mutations, Limitations, an 


Approximations, ny what brings. us never the nearer 

our purpoſe. | | 
Prob. 1. What t two en are ele, Whose ſum 

is the ſquare of the greater, and whole difference is 


the ſquare of the lefler ? 
Anſwer, 1. 543688: and 839286. | 


ae=a" A—eXZe* ; TY 
a a- r FE ; 24 a e. Lac Te 
De- 4e „ 


2 ＋2 e . +26 $6* De be and e ac 2 


Now, to throw out the ſquare, make e 3 
then e =y*—2y t and 20 y - 7-47, 
and theſe 3 make 5 —1. 335 r 1. 407; find the 


value of y, as under, and as beforedirected, from which 


fubtra& =, and you have the value of e. Take care 
to manage the repetends properly ; your firſt diviſor 
will be zoo, from which take 1. 33. 


51.33 Yοi. 407 (l. 509534 
3 


1 


166) 1740 


3 
7 27589. PLOT . 0 5 
| : LS 1 rnd; ad; # god 
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750 | 32407 Ke. 
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Prob. 2. What two numbers are theſe, whoſe ſum 
is equial to the quotient of the greater, divided by the 
leſſer, and their difference equal to the 1 of 
the leſſer, divided by the greater? 

Anſwer, 1. 191486 and 647799. 


Let ae be the greater number, and à the lefler. 


f 2285 . 1 . 
ac rA — ac —- 22 —— — — 
4 246 41 e — 
e 3 1 - —cn=lk 
2 — 0000.0 


To exterminate the ſquare, make y++=e, and you 
will find this equation y*—1.33y=1.407, and its va- 
lue the ſame as in the laſt problem, viz. 1. 5059534; 
to which add. 333, gives the value of e, 1. 8392867; 
and this divided by itſelf plus 1, gives a, that is, the 
| leaſt of the * and 4 and e "multiphicd, gives the 
greater. 


Prob. 3. The ſum 2 3 numbers is [Sep their 
product 780, aud the ſum of their ſquares 338: Re- 
quired * 6 ? 2 57 12, and 13. 


: 


780 
424 2 30—9 ac — 
2 | E 
Squared, a i 2m +2? =>g00—boy+z* 780 


e ee eee 


24 _ OT „ g: ane bee 
Or, — ae 81 t + / 

Make x+10=y Then, u ON y3 

Ezox -O - 3000 =—3ozy* 

+231x+2810= 2817 


| K — * + 19x+ rom Los 
. . 
Or, * — i -30. | 


And x will be found _ to 2, 3, or — , and 
dere 138 | : | 


EGS 


we Tr 
2 


5 


1 
. 


l 4 


Prob. 4. The fam of tw# numbers is 24, and the 
difference of their cubes 866: r 959.0970 
Anſwer, TOI 8 


42 4224 | 4 2 2866-6 


4 Cube his, 13824—1728-+ 725 #86640 
„ +8642=6479 


"Then making +12=e, you have A 
and y = -I; ſo is e=11. 


Prob. 5. Divide the number 20 into two parts, ſo 
the cube of the one part may be triple the cube of 
the other. Anſwer, 11. 8108288 and 8.89171 12. 


a =20—e 
&==8000—1200e-6or" — o 
e "Dy 5e + 3009222000. Make se. Then, 


RF Ee” "+15 + 759+ 125 
—Q —I —1500— 375 


zo0e = + 30 0 
„* = © +2299+125022000 
dag gets 1891712, or y, and ys. 
8 
K ** 


25291... 


2538300)2270900 
X Prob. 6. 


a 9 = % © 
Prob. 6. Divide the number 20 into two parts, ſo 


as the ſquare of the one part may be equal to the 
| cube of the other? Anſwer, 14.149 and 5.85. 


Yau will find e*—e* +4022=400. And making 
1+43=, you wil find 9 ＋39. * 740(ö. 5168 
| 199-333 - 


- 7 188.407 
en 


| 11466) 63407 
And adding + to y, you have the value of e. 


Prob. 7. A ſon is 20 years younger than his mo- 
ther, and the father is the age of them both, and the 
product of all their ages is 1 2000: Required the age 
of each? Anſwer, 10, zo, and 40. 


Prob. 8. There are two cubes of ſtone ; the ſolidi- 


ty of both is 584 feet; but the fide of one cube is a 


foot leſs than the e Wag I demand the ſide of each 
cube? Anſwer, 24 and 3+ feet. 


Cube e+1, is ge +3e+1 ; to which add 63, 


and divide by 2, you have e*+14e* +1te+4=292 3 


then take 42, and raiſe it to the third power; add 


14, its ſecond and firſt. powers, and you have 


a* +.75a=29.25, and 4g. ö 
Prob. g. There are three farms, containing in all, 
584 acres; the number of acres in the firſt is the 
ſquare root of thoſe in the ſecond, and the cube root 
of thoſe in the third: I demand the acres in each 

farm? Anſwer, 8, 64, and 512. 


a* +a* Tag 584, make a, you will. find 


n and e=8.33, 


Oo | Prob. 10. 


j 


—————_— ů — 
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Prob. 10. The Joni of the three ſides of an Hoſecles, 
or equicrural trian one; make zo, and their product 784: 
Required the ſides © Anſwer, 7.7 and 16. s 

2a+e=30 a "28784 . | 

e 3-26 8 — =30—20 ? 

LIST RT OT LY 
a® a*—154* =—392 


| Make 5 Se, and ) 755 —142, and y=2. 
Prob. 11. A number conſiſting of two digits is 


ſuch, That the ſum of the ſquares of its digits with = 


half their product, make up the number itſelf, and 
the difference of the ſame ſquares with half their 
product, make half the number: Required the num- 
ber? Anſwer, 64. 
We e the greateſt te to ſtand firſt, which 
let be ae, ee Anu 
Ioο . 
ela: berge £2% 3 Oe ee 
206 ＋ 2 10e ＋ 1 
20% Tae | WE e 
oeh! 20 : „ | 


| — 


r +e 2 +246. 
e +be*—2.950=3 „ 


Then, to throw out the nn, make 22 7, 
and you have 


7 8. e-, ges(i. 5 and 14 8105 fs 80 | 
7 


* 
* 
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* <p . A 3 4 — — 
» x 7 9 . 
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The —__ —.306 being negative, is ſubtracted 
from 3-09 : Mind Addition of Negative Quantities : : 
- Alfo your diviſor, found the ordinary way, is 300; 
from which take 3.0%, leaves —7 negative for your 


2 


8 Prob. 12. What t two numbers are hes; whoſe ſum, 


product, and difference of their ſquares, are all three 


the ſame number? 
Anſwer, 11618034 and 2.618034- 
ace ae=a — 5 = — 
e | 4a — 2 24 2 PP 
—1 ROW | 
Oo a a? — 7 * 63 
A f — 2. —.— — 2 — 
el 4 10 1 —1 
Py Ys EI nmzg? — 
42 —— 
— 


And e and the reſult will bs. 
1.3) —.405, 4.957 


1. 200 


792 
129 


10966). 63407 


"Tod diviſor here would be. 24300, from which 
take 1.33, the co-efficient of the ſecond Os as for- 


merly directed. 


Prob. 13. Divide 100 twice in ſuch manner, that 
the major part of the * diviſion, may be the cube 


ot 


fr e's 46. 


of the minor part of the ſecond, and the major part of 
the fecond may be triple the minor of the firſt? _ 
Anſw. 68.0274 and 31.9725, 95-9177 and 4.0822— 


a=l00—e a=y? x=100=5 _ „ 
10 — . 100-9 ze 300—3y* =100—y 
e=1tog—y? 100 | yi——,3y=66.6. 
8 5 | 
3 
|  66.6(4.0822 
1.3 5 5 
88 
5 64 


4766)4000 &C. + 


Prob. 14. We have a word of four letters; the ſum 


of the numbers of the two firſt is the ſame with that 


of the two laſt ; the product of the two firſt is 180, 
and of the two laſt 110; and the ſum of the two 
middlemoſt 37: Required the word? Anſw. Love. 


Let the three given numbers be ö, c, and d. Let 
a repreſent the ſirſt letter, e the ſecond, d—e the 


third, y the fourth. 
ape=d—eh+y a ty —je= font by =— 
amd——26+y EE TSS | c | „ 
42 — 72 — s ze“ —de 
VVV 
lz d-. e WIRE 3 e 
FF "gti 
e3—55 ge* +829.5e= 3330 . ; 
Make & 18.5 ge and you will find x19. 2 fx 
=647-5 * 2 | : WR Ins : 
| * — 


( ²˙² © 


| x*—197.2 5x=647.5(—3-5=x 
| ,F 59975 


3 —19725 55.75 
1 2 . w—_— 


3 BO NRA 82750 


Our root here is negative, and being added to 18.5, 
makes 15, for the ſecond letter of the word, viz. o. 
Mind how to add and ſubtra& negative quantities, 
otherwiſe the work will appear ſtrange. 


Prob. 1 5. What is the fide of that cube, whoſe ſo- 
lidity and ſurface added together, make 1600 ? 
Anſwer, 10. 


Prob. 16. The ſum of the ſquares of two numbers 
divided by their product, quotes the leſſer number, 
and the difference of their cubes divided by the ſame 
product, quotes the greater: Required the two num- 
bers ? Anſwer, 3.14789 and 2.14789. 


Prob. 17. The difference of two numbers is equal 
to their product, and the difference of their ſquares 
equal to their ſum : The numbers are required ? 

| _ Anſwer, 1.618 and .618. 


A Cubic Equation has always three roots, pgſitive or 
negative, and ſo is capable of three ſolutions; only 
| „ ſometimes 


5 
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ſometimes two of the roots are impoſſible: So this 


equation, a*—154* +744=120, has three poſitive 
roots, or ſolutions of the equation, viz. 4, 5, and 6; 
any of which ſubſtituted for @, will befound to anſwer 
the conditions of the equation. Again, This equa- 
tion, a +124* * has three negative roots, 
—3, 4. —5. This 4 —44 —39 54 has two 
6 tive and one pòſitive root, viz. —2, —3, and 9. 

This equation, a*—a*—41a=—t05, has two poſi- 
tive and one negative root, viz. 3, 5, and —7. This 
a*+5a*+124=—36 has —4, a negative, and two 


impoſfible roots. And this 2 —52* 13a 36 has 


4 2 politive, and alſo two impoſſible roots. 


* 


THE END. 
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LIST OF SUBSCRIBERS. 


A 


ur. Richard . Ayr 
Meff. Adam Anderſon, farmer do 
James Anderſon, ſchoolmaſter, Danlop | 
| Robert Allan, engineer, Catrine 
John Andrew, Monkton | | 
William Andrew, maſon, Tarbolton 2 h | 9 
William Andrew, farmer at Trune | i 
James Andrew, ſchoolmaſter, Paiſley 
Andrew Aird, wright 9 


— 4 
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B 


John Ballantine, Eſq; provoſt of Ayr 
Mefi. Jobn Boſwell, writer do 
Thomas Boyd, - do 
ames Baird, merchant do 
alter Bain, millwright, Leven printfield 
Alexander Brown, Cordale 
George Burns, maſon in Auchinleck 
— Brown, Berryhill do 
ames Boyman, wright do 
William Brown, merchant, Mauchline 
Alexander Blair, Glaſgow—2 copies >" 
| 5 Brown, wright do ; if 
| ames Begg, maſon in Sorn Fs. 
=> Robert Burns of Parnaſſus | 
William Brown, wright, Lainſhaw-milne 
Thomas Brown, merchant, Stewarton 
William Bell, ſen. ſchoolmaſter, Paiſley 
David Brodie, do. Quarrelton 
William Brown, copperſmith, Nee al nee Bp” 
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. MefT. John Buchanan, writing-maſter in Irvine 
Thomas Blackwood, — „ 
John Borland, weaver, Mauchline 

C 


Dr. John Campbell, of Tobago, Eſq; 
Meſſ. John Crawford, Dumbarton 
Donald Campbell, do 
| Dougald Campbell, Argyleſhire 
John Cubbiſon, Boi 
William Caldwell, Dalmuir 
William Crawford, land-ſurveyor, Dalvennan 
Andrew Cockburn, Galloway 
William Cowan, banker in Ayr 
Allan Campbell - do 
Thomas Crichton, teacher, Paiſley 
James Caw, weaver, - do 


| George Coats, weaver, . do 
| Hugh Cowan, <- do 
75 Colin Campbell, land waiter, do 


William Campbell, of Da!quhanna 
Mrs. Culbertſon, Dumfries-houſe 1 
Meſſ. Hugh Croſſe, merchant in Glaſgow | | 
William Ciupgſton, teacher, do—6 copies : 
James Crawford, quarrier, Mauchline 
David Cunninghame, ſnoe maker in Auchinleck 
William Cringan, ſchoolmaſter, at Minnithive—6 copies 
Robert Carſan, ſchoolmaſter, at Monktoun 
William Crawford, preacher 
Joabn Croſſe, Drumpelier, Old Monkland 
John 9 nd, do 


The Rev. Mr. John Dun, alter of Auchinleck - - 
Jamey Da'rymple of Orangefield, Eſq; 
Capt. Charics Dalrymple, Orangefield 
85 | _ Meff, George Douglaſs, Loudon 
2. | | Alexander Donaldſon, Ahr 
8 * Douglaſs, teacher of Mathematics, Ar | 
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Meſſ. James Dun, banker, Ayr 

William Donald, merchant, do 
James Dimmock, teacher in Mauchline 
James Dunbar, farmer, do 
William Dempſter, ſchoolmaſter, Croſsfairn 
John Dean, writer in Stewarton 

The Rev. Mr. John Duncan, miniſter, Saltcoats 

Mr. Dun, ſchoolmaſter, at Maybole 


E 


Meſſ. James Elder, engraver, at Miltoun 
James Ewen, gardener, Dumfries-houſe 


F 


Meſſrs. Andrew Fiſher, gardener, at Balſochmyle 
James Finlay, do. Dumfries-houſe 
James Ferguſon, maſon in Ochiltree 
James Farquhar, do. Dippleburn 
John Fiſher, wright, Fintray 
John Farquhar, of Pencloe 
Alexander Frazer, millwright 


G 


The Rey. Mr. Gavin Gibb, miniſter of Fintray—2 copies 


Baillie Thomas Greenſhields, Kilmarnock 
Meſſ. James Gillies, Surgeon 
William Gibb, exciſe-officer, Torbolton 
John Gray in Ayr 
Andrew Gibb, Auchinleck | 
James Gray, ſchoolmaſter, Newtown of Ayr 
John Gemmel, Boig 

ohn Goldie, Morton-milne : 

ames Gibb, farmer in Kirkwood 

ames Gibb, maſon, do 
Allan Gibſon, weaver, Bridge of Johnſton 
William Gillies, maſon in Townhead ' 
Thomas Gilleſpie, millwright, Bothwell 
William Gardiner . 8 
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2: pt. James Hamilton—2 copies 

a Balle John Hutchiſon, Ayr 

SE | John Herbert, planter, New-Providence | 

Mefi. Gavin Hamilton, Cardroſs 

Walter Hutchiſon, Dumbarton 

.. {= Adam Hutchiſon, do 
| William Hutchiſon, drover—2 copies 
© J John Henry, merchant, Ayr 
re” 5 ES Andrew Hair, Barnhill 
| John Howie, in Mearns 
William Hutchifon, carter, Dumfries-houſe . 
Robert Hewand, lawn-manufacturer, Glaſgow C12 

copies 
John Hewand, joiner in Auchinleck 
—_ Jobn Hutchiſon, merchant, do 
1 : John Herbert, merchant, at Garlieſtoun 
1 George Herbert, carter, at Catrine 
$4. Andrew Hunter 
5 Archibald Hodge, filk- weaver in Mauchline 
3 John Hewand, innkeeper, Liverpool 
„ | Robert Hewand, joiner, do 

William Hewand, Joiner, do 
3 Peter Hill, bookſeller in Edinburgh 
+ Francis Harvey, wright in Irvine 
8 Adam Harkneſs, merchant in Cumnock . 
> William Haddo, Fardinreoch 
Alexander Hendry, teacher, Killalan-pariſh 


þ | | "4 44 I. J 


Mef. George Jarret, hofier, Dumbarton 
Robert Johnſton, maſon, Commonhead 
Joſeph Irvine, Knockroon 
Alexander Irvine, Catrine 
Thomas Johnſton, ſurveyor, Gowklee-moſi—12 copies 
* Inglis, engineer, Bothwell 


K | 9 


Meſſ. John Kraweidy; factor to ihe Earl of PIER, 
James * e at Dumbarton 
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LIST Oy SUBSCRIBERS. 


Meſſ. John Kirkland in Ayr 
John King, dyer in Cumnock 


William Kay, clerk, Chamberlain's Office, _—_ 


David Kay, do. 
L 


Lord Lyle——4 copies 
John Logan of Laight, Eſq; 
Lieut. William Logan, Ayr 
Baillie David Lemond, Ayr 
Meſſ. Francis Legate, Cordale 
John Lang, Dumbarton 
William Logan, Maybole 
Gavin Lambie, meſſenger in Mauchline 
John Lambie, taylor, . 
Hugh Lierie, maſon, do 
Charles Lorimer, Drumbowie 
Hugh Lamont, maſon in Galſtoun 
Hugh Lawſon, baker, Newtown of Ayr 
John Liddle © 
John Lenox, Glenſhameroch 
William Liddle, teacher in Glaſgow 
John Lapraick of Defram 
John Leyburn, jun. Bridgend 


M 


Colonel Montgomery of Coylsfield, Eſa; 


Major William Montgomery, Ayr 


Capt. Hugh Mitchell, Dallegles 


Quintin M. Adam, Eſq; | . 


Baillie David M*Clure, Ayr ; 
| The Rev. Mr. Alex. Miller, miniſter of Kilmaurs—2 copies 


Alexander M Culloch 
Thomas Maxwell, miniſter of Stewarton 
Meſſ. James M Keen, Dumbarton 1 
SGeorge M Farlane, do 
Hugh M Farlane, do | 
John Macauſland, ſchoolmaſter, at Cardroſs 
William M:Farlans, <- do 
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306 LIST OF SUBSCRIBERS. 


Meff. Thomas Milligan, Cardroſs 
Archibald Macauſland, do 
John Morton, teacher of mathematics, Ayr 
Alexander Murray, ſchoolmaſter, | do 
William Mitchell, poſtmaſterin - do 
David Mitchell, merchant, a: oy 
Anthony M*Harg, writer, = do 
Alexander M*William, - d0 
Thomas M*llwraith, e 
William MKee, do 
Ks ' __ John M(Clure, -_- x. wo 0 
ow 17 James Morriſon, merchant, do | 
= John.M*Kelvin, gardener, Dumfries-houſe _ . 
1 James M.Kerrow, n Barkkimming 
T John Muire, - do 
SO John Mitchell, ſilk-weaver, Auchinleck 
_— Charles Mavitie, overſcer to the Earl of Dumfries 
at James McCreath, meſſenger in a 
8 Robert Marſhall, brazier, do 
V John M Math, ſurgeon, . 
8 Matthew Morriſon, wright, do 
{+ - —_— John Morton, ſtone-cutter, Barſkimnming 
1 3 James Monach, teacher of mathematics, Glaſgow 
p "ne | John M<Clure, plaſterer in Kilmarnock _ 
| Ion M Orone, wright in Ochiltree 
William Murray, do. in Auchinleck 
25 | Robert Murdoch, maſon, . do 
Eo David Murdoch, do. do 
2 William Mudoch, dec. do 
. Rob. Murdoch, jun. do. do 
William Murdoch, wright, do 3 
3 | John M<Clamerochz weaver; St. Johnflon | 4 
N | John M*Gavin, writing-matter and accountant, Fey 
©. | —12 copies | „ 
= P77: ee to. do 
1 Robert Macome, do. N do 
. James M Nee, teacher, E 
1 Jobn Marr, maſon in Kann | ke 
TY ö EE William M'Knight, Old Milne 
= 11 .- James Muire, ſchoolmaſter, Muirkirk 
3 | John M*Kenzie © 
WE Iuohn Matthiſon 


Meſl. 


'F 
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Neff William M“Clatchie, wright, Sykeſide 
George Meikle, ſkinner in Glaſgow 
William Mearns, merchant, Catrine 
Alexander M*Cars, ſoldier 
Benjamin Maul, maſter of the Engliſh ſchoo], Irvine 
James Mair, eee 1 — do 
John Millar, - _ do 
Robert M Co wan, Knockadb': 
Thomas M*Caul, merchant, Ayr 
George Murdoch ; 
Alexander M*Cracken. 
Colin M Dougal, merchant, Cumnock—3 copies 
AY Murdoch 


N 


Met: Andrew Noble, (:hoolihifter in Mavehline—6 a copies 
| William Nimmo, maſon in Sorn 
William Neil, ſchoolmaſter in Ayr—4 copies 


P 


Meſſ. John Patoun of Sarſtoun 
Robert Paterſon, merchant in Mauchline 
Andrew Pagan, ſtoremaſter, Ears 
George Patoun, Townhead 
William Pollique, Knockroon 
Allan Pollock, merchant, Paiſley 
John Picken, 'merchant, Stewarton 
John Patiſon, Paiſley | 
K 
The Rev. Mr. John Ramſay, miniſter of Kirkmichael 
James Richmond, do. Irvine 
Stephen Rowan, preacher, aſſiſtant, do 
Meir. Matthew Reid, merchant, Me. do 
William "War oy Dumbarton 8 
Archibald Ritchie, Cardroſs 
John Rankine, Adamhill 
Patrick Reid, merchant in Ayr ns 
William Roriſon, 4. | 4 
A es 1 Meſſ. 
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Meſſ. Stuart Ritchie, gardener, Dumfries-houſe 
David Richmont, carter, do 
William Ronald, tobacconiſt, Mauchline | 

— oo Rob, carrier, 8 | 
ohn Reid, jun. Paiſley 

4 | John Ralſton, do 

3 | obert Reid, do 
3 Duncan Robinſon, ditcher 

Adam Ramage, carter 

. | ohn Ronald, innkeeper 3 

| ohn Rankin, watchmaker, Cumnock | 8 5 

Andrew Ranken, Burnſide, do „ : 
Crichton Rankine, Bridgend do : | 
5 he: $f Richard 
; Chartres Richmond, Woodhead 
Robert Robinſon, Catrine | 7 
William Roxburgh, ſurveyor in Fenwick 
George Rankin of Whitehill 
James Richardſon, lieutenant of WR 


8 


Baillie James nn een + 
Melt David Scot, banker in Ayr. f 
Robert Stevenſon do 
William Stevenlon, Anah-eaſlie—a copies 
Robert Smith, ſchoolmaſter in Galſtoun 
David Siller, merchant, Irvine 
John Smitb, maſon in Mauchline 
John Smith, teacher, Paiſley 
wane Semple, weaver at Quarrelton 
obn Stirling, farmer in Stevenſton 
William Scot, Brachead - 
Robert Sutor, maſon-in Cumnock 
John Struthers, ſchoalmaſter at $2 =S 
John Smith, maſon, - 
William Simſon, ſchoolmaſter in — 
William Stodart, ſtockingmaker- do 
James Smitb in Knockuah,” — da 
Andrew Smit = of. 


 Mefl. 
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John Turnbull, junior, Cordale | 4 
James Tarbet, Ayr 5 
William Templeton, merchant in Mauchline 

James Telford, librarian, Glaſgow - - 1 
Andrew Templeton, mercliatit in Cmoccxk 
William Templeton, bookſeller in Hvine 6 copies 


ait, ſtudent of divinity, Edinburgh 


V 


Monf. Sous Vez, Barſkimming 


W 


Lieutenant Robert Williamſon, Paiſley 


Meſſ. 


Alexander Wood, officer of exciſe, Dumbarton 
James Wilkins, ey - do 
James Watt. — do 
James Haig Wood, VVL 
Alexander Wood, jun. - do 


Walter Wood, callico-printer, Milltoun 
George Williamſon, Cordale 
John Wylie of Barboich_ 
Samuel Wilſon, treaſurer in Ayr 
William Wood, merchant, do 
John Wood, merchant, - do 

obert Weir, maſon, - do 
— Wait, painter, do 

onald Wright, gardener, Dumfries - houſe 
James White, poſtillion, do 
Quintine Wilſon do 
John Wilſon, toll-gatherer, Mauchline 
John Wylie, ſilk-weayer, Auchinleck 


| 2 Weir, Sanquhar 


obert Walker 
ry Wilſon, wright, Paiſley 
John Wilſon, joiner in Liverpool 
Frederick Williams, Irvine 85 


Meſſ. 
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358 LIST OF SUBSCRIBERS. 
Meſſ. Maſon Weir, Cumnack 


James Whiteford, ſchoolmaſter, Douglas 
John Weir | 


| Y 11 
Baillie James Young, Irvine 
Mr. John Young, merchant in Auchinleck 


